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PREFACE

The following report has been prepared for the “Supplemental Investigation Work Plan for the
Lower Housatonic River” under the Technical Support Services, General Electric (GE)
Housatonic Project, Pittsfield, Massachusetts, and is intended only for this specific project. The
methods used are available in public scientific literature, and are thus, non-proprietary. Potential
risk associated with the use or misuse of the methods or results from this study, outside the scope
of this project, will be assumed by future investigators. The author would like to acknowledge

Mr. Robert Rogers for his assistance in preparing this report.
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INTRODUCTION

The United States Environmental Protection Agency (USEPA) is currently characterizing the
natural resources of the Housatonic River in portions of Pittsfield, Lenox, and Lee,
Massachusetts. The study area is approximately 19 K long and extends from Newell Street in
Pittsfield to Woods Pond Dam in Lee. It includes riverine habitats, floodplain wetlands, and
uplands associated with the main-stem of the river. Polychlorinated biphenyls (PCBs) that
originated from the General Electric (GE) facility in Pittsfield have been found within the river
and its adjacent floodplains (Woodlot Alternatives, 2001). Other contaminants of potential
concern (COPCs) including dioxins/furans, polynuclear aromatic hydrocarbons (PAHs),
Appendix IX organochlorine pesticides, and heavy metals have also been found at various

locations within the Housatonic River study area.

Frogs were selected as the representative amphibian species due to their presence in the
Housatonic River study area, reported sensitivity to PCBs and the other COPCs identified in the
preceding paragraph, high potential for exposure due to both aquatic and terrestrial life stages,
and capacity to be evaluated for reproductive and developmental metrics in the field and
laboratory. In this report, we describe a study designed to evaluate reproductive performance
and potential developmental effects in frogs potentially exposed to PCBs and other identified
COPCs. COPCs, including dioxins and furans, are considered to be PCB-like in the sense that
they induce similar toxicological effects as PCBs. Because frogs are considered sentinel species

in the environment, selection of frogs for this study was further warranted.

The overall objective of this study was to assess the impact of potential PCB and other COPC
exposure on local frog populations in the Lower Housatonic River area between the confluence
of the East and West branches and Woods Pond Dam (target area). More specifically, the
objectives of this study focused on the potential effect of PCB and other COPC contamination on
reproduction, early development, and maturation (metamorphosis) in Northern Leopard frogs
(Rana pipiens). These events represented critical stages in the life cycle of an amphibian and

have provided important information concerning the capacity of PCB and other COPCs to
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disrupt the life cycle of this anuran species. The R. pipiens reproduction and development study
was conducted concurrently with a separate developmental study in R. sy/vatica. The R.
sylvatica developmental study was conducted to provide assurance that adequate developmental
data in amphibians was collected in the event insufficient developmental data was available from
the R. pipiens reproduction and development study. Results of the R. sy/vatica developmental

study are provided in a separate report (Fort Environmental Laboratories, 2003).

In the present study, effects of PCB and other COPCs exposure to sexually mature adult frogs on
reproductive capacity and developmental fitness in their progeny were evaluated using adult
specimens collected from both target and reference sites. The routes of exposure and
transgenerational transport of the PCBs and other COPCs were also assessed to determine the
extent of maternal transfer to the oocytes and developing progeny, as well as, the extent of
bioaccumulation during various stages of development. Reproductive performance and early
developmental effects were assessed by comparing gravidity, numbers of eggs produced,
necrosis, oocyte maturity (stage), sperm count, sperm morphology and viability, fertilization,
early embryogenesis, mortality, and morphological development (teratogenesis) in frogs
obtained from the target area, with the same endpoints evaluated in frogs originating from an
external reference source. To document potential impact on longer-term developmental
processes, exposure studies were conducted in the laboratory throughout metamorphosis.
Metamorphosis, because of the array of morphological and biochemical processes occurring
simultaneously, is a sensitive stage in the life cycle of amphibians and a stage that is sensitive to
endocrine disruption. Since several classes of organic contaminants have been shown to alter
thyroid function in metamorphosing frogs (Fort et al., 1999a and 1999b), this portion of the study

was of great importance.
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MATERIALS AND METHODS

PROJECT PARTICIPANTS

The laboratories that participated in this study were Woodlot Alternatives (Topsham, ME),
Weston Solutions (Pittsfield, MA), The Stover Group (Stillwater, OK), the Texas A&M
University Geotechnical and Environmental Research Group (GERG) (College Station, TX),
Fort Environmental Laboratories (Stillwater, OK), and EVS Environment Consultants (North

Vancouver, BC, Canada).

Woodlot Alternatives was responsible for the initial ecological characterization (Woodlot
Alternatives, 2001), designation of sampling sites, and collection of biological specimens from
the field. Weston Solutions collected water and sediment samples, provided a clearinghouse for
submission of samples for analytical chemistry analysis to the contract laboratories, and
maintained analytical and biological databases. GERG was responsible for conducting COPC
analyses with water, sediment, and tissue samples. Culturing and monitoring of developing
embryos, larvae, and metamorphs were performed by The Stover Group. Fort Environmental
Laboratories completed data collection and review, including an external assessment of
malformation and necropsy, data processing, data analysis, and reporting. EVS Environment

Consultants assisted with statistical analysis and review of the draft report.

MATERIALS

Equipment used during the field collection phase included the following items: ambient air
thermometers, collection nets, drift fence, and funnel traps, digital GPS locators, sphagnum moss
(cured and sanitized); data forms; medium seines; fiberboard boxes; field maps; field notebooks
and clipboards; field marking pencils; flashlights; bubble wrap; distilled water; live crickets;
plastic sheeting; heavy work gloves; steel-toed boots; polyethylene Ziploc-type bags for
shipping; portable cassette tape recorders and tapes; cellular 900 MHz telephones; preprinted

sample labels; reusable ice packs; liquid nitrogen; dry ice; duct tape; sample containers for
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residual egg masses; sample bags for sacrificed female frogs; permanent magic markers; Site
Health and Safety Plan (HASP); 6 gallon Styrofoam coolers; Vermiculite; and 3% (w/v) 3-
aminobenzoac acid ethyl ester (MS-222) [anesthetic].

APPROACH

Overview

In summary, male and female frogs were collected between March 25 and April 22, 2000, from
the target areas and transported to The Stover Group. Because no R. pipiens were found, and
thus, collected from the originally designated reference sites within the Washington Mountain
Lake region due primarily to adverse weather conditions and seasonal factors, R. pipiens
reference specimens were obtained from Carolina Biological Supply (Burlington, NC), and
transported to The Stover Group. In the original study design, the gravidity of the female
specimens was determined and recorded; and the gravid females were hormonally super-
ovulated to induce production of egg masses, which were then artificially fertilized using sperm
collected from males from the same sampling sites. The number of eggs produced per female,
frequency of necrosis, and stage distribution were determined. Sperm counts, sperm cell
morphology, and overall sperm cell viability were also assessed. However, the poor
reproductive condition of the native female specimens collected from the sampling locations
within the primary study area resulted in unsuccessful artificial fertilization in the target
specimens. Successful artificial fertilization was completed with external reference specimens.
The inability to artificially produce viable offspring from the target site specimens necessitated
alteration of the study design in order to collect developmental data in R. pipiens. In the
modified design, field-collected egg masses or young larvae and artificially fertilized external
reference egg masses were raised in the laboratory through metamorphosis in respective site
water and sediment. Thus, the egg mass and larval specimens cultured from the contaminated
sites were not biologically related to the adult specimens collected from the various target sites.
Limited egg mass or larval specimens from contaminated sites were found during the re-

sampling effort.
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Artificially fertilized egg masses from external reference specimens were monitored in the
laboratory for fertilization, morphology, and coloration. Mortality and morphological
abnormalities were measured in the developing larvae from the external reference egg masses
and field collected egg masses and young larvae. Deformities, particularly those that could
directly affect juvenile survival, were specifically documented by type of terata induced and
number responding. Exposure studies were conducted throughout metamorphosis. An
evaluation of metamorphosis, which included limb development, morphology of tail resorption,
and development of secondary morphological characteristics, was also conducted. In an effort to
establish the role of transgeneral COPC transfer relative to environmental COPC exposure in
inducing the toxicological effects observed in this study, a cross over exposure study in which
reference hatchling were exposed to contaminated water and sediment from the study area.
Further, to confirm that PCBs were capable of inducing toxicological effects in R. pipiens,
reference hatchlings were exposed to reference water and sediment spiked with 30 mg/Kg
Aroclor 1260. Water and sediment samples, adult whole bodies, ovaries of females from which
egg masses were evaluated, and whole bodies of developing larvae were collected for tissue
residue analysis to allow determination of a relationship between observed effects and the
COPCs [PCBs, dioxins/furans, PAHs, and Appendix IX pesticides and metals]. The utility of
measuring multiple parameters (endpoints) decreased the likelihood of overlooking a potential

effect from COPC exposure, particularly PCBs.

Endpoints and Data Quality Assurance

Gravidity

Reproductive capacity in female frogs was evaluated initially by determining if mature eggs
were present within the specimens collected, and the degree of ovary distension. Although
gravidity was a binary response, gravidity was determined immediately upon specimen arrival at
the laboratory and was recorded with accompanying chain-of-custody information (sample
identification) and health characteristics upon arrival (general appearance and weight). Gravidity

was also used to confirm the sex of the specimens.

FEL — Lower Housatonic River Project 5



Eggs Produced (Egg Mass)

Total egg counts were determined and recorded for each specimen. Manual counting of the egg
masses was required. Egg masses were counted at least twice, unless the values exceed 10% of
one another. In the case of excessive variability, the process of counting was repeated. In

addition, a separate analyst using the same criteria described above verified the counts.

Necrosis and Oocyte Stage Profile

The number of necrotic eggs was determined using the same approach and quality assurance
measures as described for egg mass determination. The oocyte stage of development profile was
one of the best indicators of reproductive status in frogs. The laborious nature of this process
required significant attention to consistency to be accurate and required independent peer
verification. Data verification using the approach described above for egg mass counting was

used to verify the results.

Sperm Count, Viability, and Morphology

The assessment of male reproductive fitness on a gametogenesis level depended on the accurate
collection and recording of the data. Total sperm cells and abnormal sperm was counted at least
three times unless the values exceeded 10% of one another. In the case of excessive variability,
the process of counting was repeated. In addition, a separate analyst verified the counts, using

the same criteria described above.

Fertilization

Formation of a cleavage plane in the egg was the unambiguous sign of fertilization and was used

to determine the number of eggs fertilized. The same quality control measures described for the

previous metrics was used to ensure the quality of the data collected and reported.
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Early Embryogenesis, Hatching Success, Mortality, and Morphological Development

To determine the effect of PCB and other COPC exposure on frog development, early embryonic
development, hatching, and more advanced morphological development was monitored.
Embryolethal effects were also recorded throughout development. A separate analyst using the

criteria described above verified counts.

Metamorphosis

The effect of PCB and other COPC exposure on maturation of larval R. pipiens was monitored,
since this life phase is often a sensitive indicator of potential stress. Detailed records of
developmental stage, types and incidences of mal-development, and the normalcy of limb
development and tail resorption were collected. Digital photographic documentation of
metamorphic events represented an important record of maturation. Peer review by a separate

analyst was used to verify the data collected and authenticate the results.

Water and Sediment COPC Analyses

Analysis of water and sediment for the various COPC identified were performed. Quality

control specifications for these data are identified in the project-wide QAPP (Weston, 1999).
Tissue Residue Analysis
Analysis of selected tissue samples including, whole adult females, ovaries, and larvae, for the

various COPCs identified in this study were performed. QC considerations to ensure

achievement of the DQOs for this parameter followed the QAPP (Weston, 1999).

Selection of Test Species

The species selected for this study was R. pipiens. R. pipiens were present in the Housatonic

River study area and constituted an important component of the Housatonic River ecosystem. R.
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pipiens have a limited home range, spending a good proportion of their life spans in aquatic
environments; thus, their COPC body burdens reflected the diet, sediment, and water column
concentration in the areas from which they were collected. Also, because R. pipiens lay
thousands of eggs, it was possible to collect a sufficient number of eggs to ensure completion of
the study. Finally, there is an established peer-reviewed methodology for in vitro fertilization of
R. pipiens and culturing of their embryos in the laboratory (Dickerson, 1969; Nussbaum et al.,
1983; Carolina Biological Supply Company, 1993; Fort et al., 1996a; Ankley et al., 1998;
ASTM, 1998; Bantle et al., 1998).

Sampling Design

Temporal applicability of the study was directed toward the peak breeding season for R. pipiens
(Stebbins, 1995). The spatial applicability of the study was limited to the reach of the
Housatonic River between the confluence and the Woods Pond Dam. This reach represented a
range of PCB concentrations in sediment such that development of exposure-response
relationships was feasible. Additionally, R. pipiens habitat was present in Woods Pond, and

other backwater regions.

Adult R. pipiens were collected from the target areas over sets of three-day periods between
March 25 and April 22, 2000. The search for specimens focused on areas known to be favored
by R. pipiens, such as shallow areas on the edges of relatively deep standing waters that were
sheltered by overhanging trees and brush. Optimal times to search for gravid females were
evenings, in light rain. Because gravid females tended to go to areas beyond their typical daily
habitat to lay eggs, roadsides and open areas, adjoining favored aquatic habitats were also
searched. A key element in the search for females was to listen for the calls of male R. pipiens,
which tended to reside in the shallow regions of their aquatic environment. While females
typically preferred deeper waters, they came to the shoreline in response to male vocalization

during the breeding season.

The order in which the sampling locations in the target areas were sampled was flexible, yet

systematic, with the objective of collecting frogs from all sampling locations. The goal in
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collecting frogs from multiple sampling blocks was to ensure that target frogs represented a
range of exposures, thus supporting evaluation of COPC exposure response relationships. The
reference and target site sampling locations selected are illustrated in Figures 1 and 2,
respectively. Sampling locations ranged in sediment total PCB concentrations from 0.2 mg/Kg
to 160.0 mg/Kg. Specimens were collected from nine different target sampling sites. Since no
specimens were found, and thus, collected at each of the three originally designated reference
sites, specimens were obtained from Carolina Biological Supply (Burlington, NC). These
laboratory-cultured specimens were obtained in three separate sets designated as R1, R2, and R3.
Due to the time required to process the specimens, including artificial fertilization, staggered
shipment of the reference specimens was required to minimize holding times prior to processing.
Collectively these specimens are referred to as external reference specimen in the remainder of

this report.

All frogs were collected within as short a time frame as possible in order to reduce stress to the
frogs that were caught early in the collection phase, and to minimize the possibility of premature
release of eggs while in captivity. While females could be held in captivity for a period of up to
several months, it was not advisable to extend this time frame. Since shipment of specimens to
the lab was staggered, the sampling team continued with field collection efforts (as necessary)
while the laboratory proceeded with evaluation of reproductive parameters and artificial

fertilization.

Ideally, at least six female and six male frogs were collected from each sampling location, as
practicable. The initial three internal reference sampling locations contained sediment PCB
concentrations of 0.4 mg/Kg. Although no specimens were collected from these sites, sediment
and water samples were collected for the culturing of the external reference specimens. Adult
male and female R. pipiens were collected from each of nine target site sampling locations. Of
the frogs collected per site, at least four frogs were used for the reproduction and development
study, with the remaining specimens used for whole-body tissue residue (PCBs and other
COPCs) analysis. In several cases, this approach provided a means of relating a reproductive
response within the sampling location to a specific concentration of PCBs or other COPCs (Steel

and Torrie, 1980; Hicks, 1982; Thompson, 1992). This design also allowed statistical
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comparison between the reference and target sites. Additional specimens were collected, when
possible, to allow for the following contingencies, all females collected were not gravid, injury
or death of frogs during transport. Considering the required change in the experimental design
that resulted from the unsuccessful artificial fertilization of the target site specimens as the result
of poor reproductive condition, the adult whole body tissue residue concentrations could not be
considered biologically-related to the various developmental endpoints evaluated throughout the
study. However, it should be noted that the inability to relate adult body burdens to
developmental endpoints was not an imperfection in the study design, but rather a manifestation
of the poor reproductive condition of the target site native specimens. Further, the reproductive
dysfunction observed in the native adults was a more substantial finding toxicologically and
weighs appreciably more than the fact that several of the originally intended comparisons

between adult body burdens and specific developmental endpoints could not be performed.

METHODS

Field Procedures

Methods of Frog Collection and Temporary Housing

The sampling team captured frogs using several techniques, including drift fences with pitfall
traps. The frogs were delivered to the processing area (Weston Solutions Laboratory, Pittsfield,
MA) in separate containers labeled with location, sex, and date of collection. Each frog was then
placed into its own compartment in a 6 gal. Styrofoam cooler, lined with moist sphagnum moss,
for shipment to the laboratory. Perforated lids were securely affixed to the coolers with duct tape

to prevent escape and the coolers were labeled.

Prior to delivery to the laboratory, coolers containing 6 frogs each were maintained in air-
conditioned rooms with temperatures ranging from 10 to 15°C (Weston Solutions Laboratory,
Pittsfield, MA). Frogs were fed a daily diet of live crickets and water. The water used for

maintaining the frogs during holding and transportation was collected from the locations in
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which the frogs were collected. Additionally, the sphagnum moss was changed, as needed, and
kept moist. Representatives of the laboratory (The Stover Group) were available at all times
during the collection to assist in making decisions on sampling, if additional sampling locations
were needed or the number of frogs requested could not be achieved for any reason. The
external reference R. pipiens were collected in Vermont and shipped to Carolina Biological
Supply (Burlington, NC). The frogs were housed in a temperature-controlled room (10-15°C)
with an automatic watering system for a short period, prior to being shipped overnight to The

Stover Group laboratory.

Collection of Sediment and Water Samples

Sediment and water column samples were collected at each of the sampling locations within both
reference and target sites. Four grab samples of sediment were collected by field staff, in
accordance with the methods specified in the Field Sampling Plan (Weston, 1998), at each
location. The four grab samples were then composited into a one-gallon sample for each of the
sampling locations within the study areas. A similar approach was used to collect water column
samples, in which grab samples were composited and then split into 10 one-gallon samples for
each sampling location. The water and sediment samples were used to culture the specimens
during the developmental phase of the study. Duplicate samples were collected for analytical

analysis, as necessary.

Sample Documentation and Labeling

Field notes were recorded in a logbook, in accordance with the field sampling plan (Weston,
1998). Each frog was identified in the logbook using a unique 16 digit sample identification
number assigned by Weston Solutions (Pittsfield, MA). Sample nomenclature methodology was
specifically described in the QAPP (Weston, 1999). The label coding system was not explained
to biological laboratory personnel to ensure that they remained blind as to the origin of a given
specimen. Global positioning system (GPS) data was collected so that the geographical
coordinates of the collection locations were identified. Specific documentation of habitat within

each location was provided using digitally collected images and written field observations. In
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addition, analytical samples were recorded in a logbook using labeling consistent with that

specified in the QAPP (Weston, 1999).

Sample Preservation and Shipping

Live female and male frogs were transported to The Stover Group via overnight commercial
courier service in Styrofoam coolers lined with moist sphagnum moss and an excess of live
crickets. The coolers were labeled and sealed with perforated sides and lids. Two signed and
dated custody seals were placed on two sides of the cooler to ensure the specimens were not
tampered with during shipment. Following artificial fertilization, all females that had been
gravid were euthanized, frozen, and packaged for possible shipment to the analytical chemistry
laboratory for tissue residue analyses. Males used in the artificial fertilization process were also
euthanized following removal of the testes, frozen, and packaged for potential shipment to the
analytical chemistry laboratory. Additionally, residual portions of the egg masses and testes were

frozen and packaged with each respective carcass for possible tissue analysis.

Adult specimen, ovary samples, and water and sediment samples were shipped to the Weston
Solutions (Pittsfield, MA) for submittal to the analytical laboratory (GERG) in dry, clean,
perforated sample containers that were labeled in accordance with ERT/REAC SOP #2002
(EPA, 1994). The Styrofoam ice chests were placed into polyethylene bags (one sample per
bag), which were then sealed and placed into U.S. Department of Transportation (DOT)
approved fiberboard boxes lined with plastic sheeting, bubble wrap, and sufficient vermiculite to
absorb any potentially leaking material. All outer packing materials were also perforated to
allow gas exchange. One chain-of-custody form (in triplicate) was placed into a watertight bag
and taped to the inside of the lid of each cooler. Specimens to be analyzed for analytical
parameters, including PCBs, were packaged as described above following snap freezing in liquid
nitrogen and inclusion of dry ice. In accordance with DOT regulations, the lids were slightly
perforated to allow for release of carbon dioxide gas as the dry ice melted. In this case, the
Styrofoam coolers were then placed into cardboard boxes that had also been perforated to allow
gas release. The boxes were securely taped and appropriately labeled, according to the courier’s

protocols. International Civil Aviation Organization regulations stipulated that any volume of
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dry ice was a Class 9 Miscellaneous Hazardous Good (IATA, 1993). In order to provide a
means by which the entire path of a sample could be traced, a chain-of-custody record was
maintained from the time a sample was collected through analysis, as specified in the QAPP

(Weston, 1999).

Laboratory Procedures

A synopsis of the sampling locations, and sediment and water samples used in the culture of
specimens collected during the present study is provided in Appendix A. The laboratory

procedures are described in the following sections.

Artificial Fertilization

After allowing female frogs to acclimate for at least 24-h following receipt by The Stover Group,
female frogs were induced to ovulate and the egg masses were stripped and fertilized, if possible
in vitro. It was only upon stripping the eggs that a definitive determination of gravidity was
made. The number and identity of gravid versus non-gravid females was recorded for a
subsequent analysis. In addition, the number of eggs produced by each female was specifically

counted in representative ovary sections.

Super-ovulation was induced by injection of the equivalent of approximately 100 IU of
luteinizing hormone releasing hormone (LHRH) in the form of leopard frog pituitary extract
(Carolina Biological Supply, Burlington, NC) in 1 mL of spring water using a tuberculin syringe
with 2-inch-long 26 gauge needles, in accordance with methods cited in Parris (1999), Parris et
al. (1999), Parris et al. (2001), Porter and Licht (1985), Bantle et al. (1998), Fort and Stover
(1995 and 1996a), and ASTM (1998). The females were carefully immobilized prior to injection
by holding them underneath an aquarium net. One mL of the reconstituted pituitary extract was
injected into the dorsal lymph sac, which was bound by the lateral line that runs along the side of
the frog and appeared as stitching on the skin. Care was taken to inject the frog sub-cutaneously

by wrinkling the skin.

FEL — Lower Housatonic River Project 13



The testes from male frogs from each location were removed and the specimens were sacrificed.
Testes from each male were gently mashed together in a Petri dish containing 9 mL of spring
water. A 1 mL aliquot of the resultant sperm solution was checked for sperm count, motility,
and dysmorphology under a microscope (Fort et al., 1999). Approximately 24-36 hours after the
females were injected with pituitary extract, egg masses were gently squeezed out of the females
into the concentrated sperm solution by firmly grasping the frog, extending the legs back and

close to each other, and applying gentle pressure on the abdomen.

Sperm solutions prepared from the testes of these males were used to fertilize eggs from each
respective female from a given sample site. Egg masses were squeezed out of the females into
the concentrated sperm solution by firmly grasping the frog, extending the legs back and close to
each other, and applying gentle pressure on the abdomen. After standing in the sperm solution
for 30-45 minutes, the eggs were flushed with culture water and were loosely separated to
minimize crowding. After 2-h the eggs were checked for fertility and quality. Grey crescents
that form on the opposite side of sperm entry, immediately above the equator, dividing the
animal pole from the vegetal pole, was the first sign of fertilization. Normal cleavage (indicating
successful fertilization) was determined based upon the general technique of Nieuwkoop and
Faber (1994) and Dickerson (1969). Since cellular development can be observed, early
embryogenesis was also monitored. Egg masses characterized by significant infertility were
recorded relative to the origin of the female, so that differences in fertility rates would

subsequently be evaluated.

Early Developmental Monitoring and Evaluation of Metamorphosis: Field Collected Egg

Masses and Larvae

The origins of specimens used for the developmental studies included artificially fertilized egg
masses from the external reference specimens, egg masses from sites W-7a, W-4, and W-1 (18.0,
0.5, and 0.2 mg/Kg total PCBs, respectively), and newly hatched larvae from sites W-6 and EW-
3 (42.0 and 30.0 mg/Kg PCBs, respectively). No developmental studies were conducted on
target sites E-5, W-9a, W-8, and E-1; no specimens were found at sites E-5 and W-9a (37.0 and
4.3 mg/Kg total PCBs, respectively), only 1 larvae was found at site W-8 (120.0 mg/Kg total
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PCBs), and only salamander egg masses were found at site E-1 (160.0 mg/Kg total PCBs).
Regardless of the type of R. pipiens specimens collected or their origin, larval specimens were
placed intact into test vessels for culture in accordance with the following design scenario for

each site.

e Site W-7a (18.0 mg/Kg total PCBs) — One field-collected egg mass with newly post-
hatch larvae placed into 4 separate culture chambers (n=30, 25, 25, and 25). Replicates
not independent;

e Site W-6 (42.0 mg/Kg total PCBs) — Field-collected newly post-hatch larvae placed into
4 separate culture chambers (n=25, 25, 25, and 23). Replicates not independent;

e Site W-4 (0.5 mg/Kg total PCBs) — Two field-collected egg masses with newly post-
hatch larvae placed into 4 separate culture chambers (n=30, 25, 25, and 25) for each egg
mass. Two independent replicate sets;

o Site EW-3 (30.0 mg/Kg total PCBs) — Field-collected newly post-hatch larvae placed into
1 culture chamber (n=10);

e Site W-1 (0.2 mg/Kg total PCBs) — One field-collected egg mass with newly post-hatch
larvae placed into 4 separate culture chambers (n=30, 25, 25, and 25). Replicates not
independent; and

e R3 external reference specimens — Two separate artificially fertilized egg masses with
newly post-hatch larvae placed into 4 separate culture chambers (n=20, 20, 20, and 20)

for each egg mass, (2 independent replicate sets).

In this study, the age difference between the field-collected egg masses, field-collected larval
specimens, and external reference larvae was considered insignificant with respect to the overall
interpretation of the effects data. In the case of the field-collected egg masses or larvae, the
specimens were approximately the same age (+ 2-3 d) and were subjected to comparable

exposure conditions in the field prior to collection.

Since the primary source of contaminant to the developing embryos could not be assumed to be

maternal transfer during oogenesis and egg maturation, it was necessary to add target site or

FEL — Lower Housatonic River Project 15



reference site water and sediments to the test vessels. Fertilized egg masses were transferred to 4
replicate, 4 L exposure chambers (20 per replicate vessel) for monitoring throughout
metamorphosis. Teflon® mesh inserts were inserted into the exposure vessel at the
sediment/water interface prior to the addition of the larvae. Approximately 200 g of sediment
(wet weight) was placed in the bottom of each 4 L container, the exposure inserts added, and the
vessels filled with 3 L of site water. This represented a 1:15 dilution of sediment to dilution
water. Although this ratio of sediment to water was less than that typically used in similar
studies (Fort and Stover, 1997b), the high amount of decaying organic material in the sediment
samples made it physically impossible to achieve a greater ratio of sediment to water. Test
chambers containing embryos from reference and target areas were discretely labeled and then
randomly distributed on shelves in a temperature controlled room. Laboratory test vessels were
labeled with the appropriate sample numbers. Laboratory personnel were blind to the origin of
each sample with respect to contamination levels. A pH range of 7.0-8.5 and a temperature of
23+1° C was maintained in the cultures. Although each culture vessel was aerated, dissolved
oxygen was monitored and was not allowed to drop below 6.0 mg/L. The test chambers were
maintained on a 12-h day/12-h night cycle. Renewal of test solutions and sediments during this
longer-term development phase will be performed every seven days (weekly). Dead embryos
were removed, counted, and recorded daily. During the culture phase, digital images of the
developing larvae were recorded during the renewal process both for observation of the
developing limbs and resorbing tail, as well as photographic documentation of the results, in
accordance with the methods for Fort and Stover (1996b), Fort and Stover (1997a), and Fort et
al. (1999a).

In order to determine the role of transgenerational (maternal) PCB and other COPC transfer on
developmental effects induced in target site embryos/larvae, a separate set of experiments was
performed concurrently. In these studies, an additional set of at least 120 artificially fertilized
embryos from external reference females were exposed to water and sediment from a site
containing elevated levels of sediment total PCBs (sample site W-8 [120.0 mg/Kg sediment total
PCBs]), and developmental effects (hatching and metamorphosis) monitored as described in this
section. Additional embryos from external reference females were also cultured in reference site

water and sediment (site MP [0.04 mg/Kg sediment total PCBs]) for comparison to the target
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site. The reverse cross over experiment was not conducted due to the lack of fertilized embryos
from a highly contaminated site location. However, an Aroclor 1260 reference sediment spiking
experiment, in which artificially fertilized embryos from the external reference specimens were
cultured in reference site water and sediment (site MP) spiked with 30.0 mg/Kg Aroclor 1260,
was performed to help confirm the effects of PCB contaminated sediment on embryo-larval

development.

The embryos were expected to hatch within 7-10 days (Gosner, 1960). Developing
embryos/larvae were not fed during the seven-day pre-hatch observation period, since the yolk
sac that remained following hatching provided sufficient nourishment for the first 7-8 days.
Following hatching (longer-term evaluation), larvae were fed Salmon Starter fish food, which
had been successfully used to culture Rana tadpoles in the laboratory (Carolina Biological
Supply Company, 1993). The following specific abnormalities were recorded: gut,
hemorrhaging, axial malformations, blistering and edema; and the malformation of the head,

face, eye, heart, and brain.

Analytical Analyses

(GERG) was responsible for conducting the following COPC tissue analyses, total PCBs,
Aroclor-specific PCBs, dioxins and furans, PAHs, and Appendix IX pesticides and metals.
Tissues from a whole body adult composite (n>2, typically 3 to 4 individuals, both male and
female), individual females (offal sample, ovaries removed), an ovary/egg mass sample from the
individual females, and one embryo/larval sample per sampling location were analyzed. In
addition, composited water and sediment from each sample site location were analyzed for the
parameters indicated above, as well as, general water quality measurements for the composited

water samples.
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DATA ANALYSIS

Data Collection

For embryo-larval and limb development; mortality, malformation, and growth rates were
determined for the test site and external reference specimens, using a dissecting microscope (Fort
etal., 1995, 1996b and 1997a; ASTM, 1998). For monitoring the rate and extent of
metamorphosis, video images were captured using a Sony CCD-iris high-resolution color digital
video camera. A Pentium 233 MHz computer with image processing software and a FlashPoint
128 (Integral Technologies, Inc., Indianapolis, IN) video frame grabber was used to digitize
head-to-tail lengths throughout the study. A ruler videotaped with the larvae was used to correct
for image distortion and calibrate the length-measuring program to ensure accurate
measurements of the larvae. Head-to-tail lengths were measured using Sigma Scan software

(SPSS, Corte Madera, CA).

As an initial step in the evaluation, a database was developed for the target and reference areas.
This database was developed in spreadsheet/database format and sorted by sample site and
endpoint measured at the individual level. For the reproductive endpoints, the database included
the following information: identification number of the male and female frogs, gravidity, egg
mass, necrosis, portion in respective oocyte stages, number of eggs, sperm counts and sperm
morphology, and adult tissue residues. In terms of the developmental endpoints in the field-
collected specimens cultured in the laboratory, the database included: field-collected egg mass
or larvae sample identification number, mortality incidence, abnormality incidence by type of
deformity and total number, limb mal-development, rate of and abnormalities occurring during

metamorphosis, and larval tissue residues.
The accuracy of the data entry was evaluated prior to statistical evaluation. In order to

streamline the scope of analysis, evaluation of the data sets in this report was based on total PCB,

total dioxins and furans, total PAHs, and total Appendix IX pesticides and selected metals.
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Statistical Analysis

Hypothesis Testing

Statistical evaluations of differences in outcomes between respective crossover study treatments,
or treatments associated within the Aroclor 1260 spiking study, were evaluated based on
homoscedastic t-tests (1 tail, 0.05), providing the data sets were found to be normally distributed
with homogeneous variance using ToxCalc 5.0 (Tidepool Scientific Software, 1994).
Proportional data was transformed using an arcsine square root transformation prior to formal
statistical evaluation. Normality of data set distributions was determined by the Shapiro-Wilks
test. For non-normally distributed data sets, non-parametric tests, such as the Wilcoxon Two
Sample test (1 tail, 0.05) and Kruskal-Wallis one-way ANOVA (P=0.05), were used. To be
ecologically conservative, no adjustment to the significance level was performed during this
analysis. Conclusions based on the hypothesis test were further examined with respect to

biological significance.

Correlation Analysis

Relationships between various biological effects observed and tissue and sediment total PCBs
were evaluated using Spearman’s Rank Order Correlation matrices (two-tailed test, 0.05). Data
from the reference sites, which used external reference R. pipiens, were excluded from the
concentration-response evaluations. As with the hypothesis tests, data sets were evaluated for

normality prior to analysis.

QUALITY ASSURANCE/QUALITY CONTROL

Data Quality Indicators and Assessment

As previously indicated, the primary objective of this study was to assess the impact of PCB and
other COPC exposure on frog reproduction and development. Overall, this study attempted to

determine the effect of PCB exposure to sexually mature adult R. pipiens on reproductive
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capacity and developmental fitness in their progeny by comparing a series of biological and
toxicological indicators in specimen obtained from an uncontaminated source (external reference
specimens) and contaminated areas (target sites). As previously indicated, the present study was
unable to meet the stated objective of comparing reproductive fitness in the adults to
developmental effects in the progeny. However, this was not the result of a design weakness, but
rather the magnitude of biological effects on adult reproduction, eliminating the possibility of
direct study links to developmental responses. However, regardless of study outcome, the
following data and specific quality assurance criteria were required. Procedures were established

to ensure the accurate collection of the following data.

Data Quality Objectives

Data developed in the frog reproduction and development study had to meet acceptable standards
of precision, accuracy, completeness, representativeness, comparability and sensitivity, as
defined in Section 15 of the QAPP (Weston, 1999). Each of these data quality indicators, some

of which were not readily quantifiable for data associated with this study, is discussed below.

Precision was defined as the level of agreement among repeated independent measurements of
the same characteristic. Because of the biological heterogeneity inherent in R. pipiens
communities, it was not possible to take repeated independent measurements of the biological
parameters. Precision was also evaluated by the assessment of the degree to which sample
collection procedures were able to ensure collection of a consistent number of samples. For
measurements that were not unique to the frog reproduction and development study, such as
water and sediment chemistry and tissue residues, precision was evaluated as defined in the

QAPP (Weston, 1999).

Accuracy was defined as the agreement of a measurement with its true value. For the parameters
unique to this study, accuracy was defined as meaning that the test metrics were correctly
determined in each sample, correctly enumerated, and correctly recorded. Accuracy of each test
metric was a function of each sample being processed, reviewed, and recorded, and of consistent

field sampling techniques. The data generated by this study were evaluated for accuracy via
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comparison with known and/or expected results from similar studies conducted in the
Housatonic River or in similar ecosystems, although a limited number of comparable studies
were currently available. For parameters such as water and tissue residue and sediment

contaminants, accuracy was as defined in the QAPP (Weston, 1999).

Completeness was defined as the percentage of the planned samples actually collected and
processed. Completeness was evaluated for all components of the frog reproduction and
development study. To ensure achieving the planned statistical resolution, it was important that
completeness, reasonably near 100%, be achieved for all components of this study, with the
exception of the tissue residue analyses. The minimum sample size required to complete this
study, based on the anticipated test metric variance, was approximately 30 males and 30 females
for the study. Thus, approximately 3 male and 3 female frogs needed to be collected per site.
For the tissue analysis study component, the material available for collection determined the

number of analyses, and establishment of an a priori completeness goal was not possible.

Representativeness referred to the degree to which the data accurately reflected the
characteristics present at the sampling location, at the time of sampling. This data quality
indicator was addressed through implementation of proper sampling design, sample processing
methods, and sample analysis, which were evaluated via comparison with known and/or

expected results.

Comparability was a measure of the confidence with which the frog reproduction and
development data could be compared to another similar data set. Comparability was evaluated
for this data set through comparison with known characteristics of R. pipiens communities in

similar ecosystems in the Northeast (Woodlot Alternatives, 2001).

Sensitivity, the ability of a measurement technique or instrument to operate at a level sufficient
to measure the parameter of interest, was difficult to apply to the biological parameters
associated with this study. Frog reproduction, development, and maturation represented
sensitive indicators of frog health and fecundity. The ability of the test metrics, designed in this

study to determine potential changes in reproductive capacity or developmental fitness relative to
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corresponding tissue COPC residues or sediment COPC levels, was the primary determinant of
the sensitivity of this model system. Sensitivity of analytical analyses alone was described in the

QAPP (Weston, 1999).

Data Validation, Verification, and Usability

Procedures for data validation for the chemical and physical data were discussed in various
sections of the project QAPP (Weston, 1999) and were used whenever applicable in this study.
For the biological data, usability was largely determined by three factors: (1) the experience of
the principal investigators in establishing that the field sampling was conducted using
appropriate techniques and that accuracy and precision were not compromised by an inability to
control the sampling procedures in the field; (2) an evaluation of the toxicological data as
compared with previous studies; and (3) a direct comparison between the analytical chemistry
and tissue residue data and similar data collected by other studies from similar areas of the river.
The purpose of the remainder of this section is to document the measures included in the study to

ensure that the standards discussed above were met.

Sample Analysis

Laboratory Studies

Processing of the frogs for artificial fertilization, early developmental monitoring, and evaluation
of metamorphosis followed procedures established in the preceding sections. All samples were
processed by experienced staff, trained in this area, and whose work their supervisors and peers
periodically checked. Methods of QC for each metric evaluated were addressed in the DQOs.
Each analysis was repeated until consistent results were obtained (i.e., two separate egg counts
within a given specimen should fall within 10% of one another). Verification by a separate
analyst was also used to authenticate the results. Corrective action, including reprocessing of

samples and retraining of staff, was instituted if these QC checks produced unsatisfactory results.
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Physical/Chemical Samples

Samples for water and sediment chemistry and tissue residue analysis were processed following
procedures and SOPs provided in the project-wide QAPP (Weston, 1999). These samples were
submitted in catalogs and batches with other samples from the larger project, and data validation
was performed on a catalog basis in accordance with procedures established and described in the

QAPP (Weston, 1999).

Data Analysis and Reporting

Data collection, statistical analysis, and reporting for this study were also described in preceding
sections. This final report including all data, analyses, and interpretations, was prepared with

specific reference to both the DQOs of the specific protocol for the frog reproduction and
development study and section 4.1 of the project-wide QAPP (Weston, 1999).
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RESULTS

SAMPLE COLLECTION

As previously mentioned, no adult specimens were found in the three internal reference sites,
WML, MP, and TP. Overall, considerable difficulty in locating and collecting specimens from
the reference sites, and thus, meeting criteria established in the Materials and Methods section,
was encountered during the present study. Thus, the use of external reference specimens (R1,
R2, R3, and R4) purchased from Carolina Biological Supply (Burlington, NC), a commercial
supplier specializing in aquatic biological field specimens for laboratories, was warranted to
meet the established criteria. As indicated in the Materials and Methods Section, the term
“External Reference Specimens” refers specifically to reference or control specimens collected
from a location outside the designated study area. The designations “R1, R2, and R3”
represented the first, second, and third sets of external reference adult R. pipiens (male and
female) and any of their progeny. R1, R2, and R3 specimens were verified by Carolina
Biological Supply as adult R. pipiens collected in Vermont. The designation “R4” referred to
external reference egg masses artificially fertilized at Carolina Biological Supply and shipped
overnight to The Stover Group laboratory. The origin and species of the female frogs producing
the egg masses were confirmed by Carolina Biological Supply as being R. pipiens collected in
southern Canada. It should be noted that only the reference specimens were obtained from an
outside source. All water and sediment samples designated as reference site and used for the
culture of artificially fertilized external reference specimens were collected from reference site
MP. External reference specimens cultured in reference site MP sediment and water were used
as a means of providing baseline data from a healthy population and were not used in evaluating

any correlation analysis.

In summary, 18 female and 18 male R. pipiens (external reference specimens) were received
from Carolina Biological Supply (Burlington, NC). Fifty-seven adult female and 51 adult male
R. pipiens were collected from the target region. At least 6 specimens of each sex were found at

each of the target sampling locations, with the following exceptions. Only 2 female specimens
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and no male specimen were found at site E-5. In addition, 5 female and 5 male specimens were
found at site W-4. Five male specimens were also collected at site W-7a. Chain-of-custody
documentation, complete chemical analyses, reproductive-phase sample inventory lists and data
tables, developmental-phase sample inventory list and data tables, and the project photo atlas are

provided as Appendices B-F, respectively.

WATER QUALITY CHARACTERISTICS

Results of water quality characterization of samples collected from the pools during field
collection and samples collected for the culturing portion of the developmental studies are
reported in Table 1. Generally, aquatic habitats suitable for amphibians are of low to moderate
hardness with near neutral to slightly alkaline pH, and adequate levels of dissolved oxygen (>4.0
mg/L). Little is currently known about trace mineral requirements, although the presence of
calcium, magnesium, and potassium appear to be important. Excessive levels of ammonia and
nitrite can be deleterious. However, the water quality characteristics of the various sampling

locations were reasonably consistent with normal habitat requirements for R. pipiens.

WATER AND SEDIMENT TOTAL PCB ANALYSIS

Results of water and sediment PCB analysis are provided as Appendix C. A summary of these
results is presented in Table 2. It should be noted that the sediment chemistry data presented for
the present studies represented discrete values taken from a single sampling site. These data
were collected in support of the two amphibian ecotoxicological studies. No sediment data
collected prior to the initiation of the two amphibian studies were included in the sediment
chemistry values presented in either developmental determinations of contaminants effects on
amphibian populations (i.e., spatially weighed vernal pool and backwater habitat data in the
evaluation of concentration/response relationships), but use of additional data in the
interpretation of relative risk of COPCs is beyond the scope of these reports. All PCB values
were reported as dry weight for sediment samples and wet weight for tissue samples. The initial

sediment total PCB levels (samples collected on 3/30/2000 for target sites and 5/24/2000 for
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reference site MP) ranged from 0.04 mg/Kg at reference site MP to approximately 160.0 mg/Kg
at target sampling site E-1. The remaining sampling location total PCB levels were
approximately 0.2, 0.5, 4.3, 18.0, 30.0, 37.0, 42.0, and 120.0 mg/Kg at sites W-1, W-4, W-9a,
W-7a, EW-3, E-5, W-6, and W-8, respectively.

Although water total PCBs from each of the test and reference sites were not used in the analysis
of the present data, water total PCB levels measured at target sites E-5, W-9a, w-8, W-7a, W-6,
W-4, EW-3, E-1, and W-1 were 4.3x107, 1.3x107, 1.4x10™, 3.0x10”, 2.2x10™, 1.3x107,
4.1x10™,2.4x10, and 1.3x10° mg/L, respectively. The water total PCB concentration at
reference site MP was 1.3x10° mg/L. Sediment and water total PCB results for reference sites
WML and TP were not provided. Also, any additional congener analytical results for sediment
and water samples were not provided. Water total PCB measurements were not included in data
analysis, as the water data are not relevant to the larval developmental endpoints. Water samples
were collected during the collection of the adult animals. Additional water samples were not
collected during the field-collection of egg masses. Therefore, comparison of larval

development to these water data was not biologically relevant.

REPRODUCTIVE EVALUATION AND ARTIFICIAL FERTILIZATION

Adult Tissue Residue Analysis

Tissue residue analyses from the adult female specimens during the present studies are
summarized in Table 2. Complete results of tissue analyses are included as Appendix C. As
previously indicated, although more extensive chemical analyses were preformed, evaluation of
the relationship between COPCs and biological effects were based on total PCB, total dioxins
and furans, total PAHs, total Appendix IX pesticides and metals; Al, As, Ba, Be, Cd, Cr, Cu, Fe,
Pb, Mg, Mn, Hg, Ni, Se, Sr, V, and Zn. Total PCB levels were measured in adult whole bodies
composited within each site (labeled as Adult Chemical Analysis Specimens), ovary samples
from two adult female specimens from most of the sites, and corresponding offal samples from

the preceding two specimens from which ovary samples were collected (both labeled as Adult
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Experimental Analysis Specimens). Only one ovary and offal sample was collected from
specimens from sites W-6 (42.0 mg/Kg sediment total PCBs). No ovary and offal samples were
analyzed from sites E-5, W-8, W-4, and E-1 (37.0, 120.0, 0.5, and 160.0 mg/Kg sediment total
PCBs). Three sets of ovary and offal samples were analyzed from R3 external reference
specimens. Appendix IX pesticides and metals, dioxins and furans, and PAHs were also

measured in the offal samples collected from each site.

A comparative illustration of tissue total PCB levels and the relationship between sediment total
PCBs and tissue total PCB concentrations from the various sampling sites is presented in Figure
3 and 4, respectively. Total PCBs in whole body composites ranged from 0.01 to 0.04 mg/Kg in
the reference specimen females (R1-R3). Whole body total PCB levels in the target site
specimens ranged from 0.15 mg/Kg in site W-1 (0.15 mg/Kg sediment total PCBs) specimens to
5.39 mg/Kg in composited specimens collected from site W-8 (120 mg/Kg sediment total PCBs).

Ovary tissue samples ranged from 0.008 to 0.04 mg/Kg in the external reference specimens to
0.24 mg/Kg in specimens from site W-1 (0.15 mg/Kg sediment total PCBs) to 45.1 mg/Kg in
specimens from site W-9a (4.3 mg/Kg sediment total PCBs). Heterogeneity in ovary total PCB
concentrations were found in specimens collected from the more highly contaminated sites
compared to the lesser-contaminated sites. For example, total PCB levels in ovary samples
collected from two different specimens from sites W-9a (4.3 mg/Kg sediment total PCBs) and
W-7a (18.0 mg/Kg sediment total PCBs) ranged from 0.57 mg/Kg to 45.1 mg/Kg and 1.63
mg/Kg to 26.8 mg/Kg, respectively. However, little heterogeneity in results was found in ovary
tissue collected from specimens from site W-9 (0.24 and 0.29 mg/Kg), which contained lower

sediment total PCB levels (0.15 mg/Kg sediment total PCBs).

Overall, offal total PCB levels in the specimens sampled were markedly lower than the
corresponding ovary total PCB levels. Offal total PCB levels in the reference specimens
sampled ranged from 0.001 to 0.03 mg/Kg. Offal levels in target site specimens ranged from
0.01 mg/Kg measured in specimens from site W-1 (0.15 mg/Kg sediment total PCBs) to 2.56
mg/L found in specimens collected from site W-7a (18.0 mg/Kg sediment total PCBs). As noted
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with ovary total PCB levels, offal total PCB concentrations measured in target site specimens

varied more than in specimens from the less contaminated sites and the reference specimens.

Appendix IX pesticides and metals, dioxins and furans, and PAHs were also measured in one
offal sample from a reference specimen, as well as, specimens from sites W-9a, W-7a, EW-3
(two samples), and W-1 (4.3, 18.0, 30.0, and 0.15 mg/Kg sediment total PCBs). Total Appendix
IX pesticide levels in the reference offal samples ranged from 5.6 to 29.3 pg/Kg. Total
Appendix IX pesticide levels in target site offal samples ranged from 8.9 to 31.1 pg/Kg. Total
dioxin/furan levels in reference offal samples ranged from non-detected (ND) to 127.7 ng/Kg;
whereas, offal samples from target site specimens ranged from ND to 21.3 ng/Kg. Total PAH
levels in reference offal samples ranged from 37.7 to 127.7 pg/Kg. Total PAH levels in target
site offal samples ranged from 27.9 to 62.1 ng/Kg. Cd, Pb, and Hg levels in reference offal
specimens ranged from 0.13 to 0.25 mg/Kg, 0.12 to 0.28 mg/Kg, and 0.07 to 0.14 mg/Kg,
respectively. Ni was not detected in the reference offal samples. Cd, Pb, Hg, and Ni levels in
offal samples collected from target site specimens ranged from 0.17 to 0.43 mg/Kg, 0.29 to 0.97
mg/Kg, 0.20 to 0.31 mg/Kg, and ND to 0.56 mg/Kg, respectively. The levels of Appendix IX
metals were relatively low, not appreciably different between target site and reference

specimens.

Reproductive Metrics

Specimen inventory lists and data tables collected from the reproductive studies are provided as
Appendix D. It should be noted that the adult external reference specimens were not exposed to
the same environmental stressors that the adult specimens collected from within the lower

Housatonic River watershed were exposed. Therefore, adult external reference specimens were

used only as a point of reference, and not for statistical analysis, in the reproductive study.
For this study, females were considered juvenile if their weight was <20 g. Since female leopard

frogs typically are reproductively mature during their second year (ca. 20-30 g), this designation

was appropriate and consistent with Stebbins and Cohen (1995), Gilbert et al. (1994), and
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Merrell (1977). Males become sexually mature earlier and many reproduce during their first
year (ca. 10-20 g). Thus, males <10 g were considered juveniles. In the present study, none of

the males collected were juveniles and all juvenile females were excluded from analysis.

Whole Body Weight, Ovary Weight, and Testis Weight

Mean female whole body weight of the specimens collected from the target sites and reference
specimens is presented in Figure 5. A general trend in reduced female body weight was
observed in specimens collected from the target site locations when compared to the external
reference specimens. The relationships between sediment total PCBs, whole body (Adult
Experimental Specimens) total PCBs, or ovary total PCBs; and female whole body weight (Adult

Experimental Specimens) is provided in Table 3.

Mean male whole body weight of the specimens collected from the target sites and reference
specimens is presented in Figure 6. Unlike the female specimens collected, a general trend in
reduced male whole body weight was not observed in specimens collected from the target site
locations when compared to the external reference specimens with the exception of site W-4 (0.5

mg/Kg sediment total PCBs).

Mean female ovary weights of the specimens collected from the target sites and reference
specimens are presented in Figure 5. As was found with whole body weights, a general trend in
reduced ovary weight was observed in specimens collected from the target site locations when
compared to the external reference specimens. Mean ovary weight, expressed as percent of
whole body weight, was nearly 30% in reference specimens (R1-R3), whereas, with the
exception of site W-7a (8.0 mg/Kg sediment total PCBs) specimens (ca. 22% of total body
weight), the mean ovary weight of the remaining target site specimens was <7% of the total body
weight. The relationship between sediment total PCBs, whole body (Adult Experimental
Specimens) total PCBs, or ovary total PCBs; and ovary weight (as % total body weight) is
provided in Table 3.
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The mean testes weight, expressed as % of the body weight, of the specimens collected from the
target sites and reference specimens are presented in Figure 6. The mean testes weight in
specimens collected from sites W-8, E-1, W-4, and W-7a (120.0, 160.0, 0.5, and 18.0 mg/Kg
sediment total PCBs, respectively) were 0.079, 0.102, 0.089, and 0.096% of the mean body
weight, respectively. The mean testes weight, expressed as % of the body weight, of the external

reference specimens was 0.176% for R1, 0.106% for R2, and 0.142% for R3.

Gravidity

Gravidity was a subjective assessment of reproductive status in the adult female as marked by
the presence of mature eggs. Externally, gravidity was determined by assessing the degree of
distension of the ovaries, determined by gently squeezing the flanks of the female. Since, this
measure of reproductive status was subjective, it was confirmed by a specific examination of the
ovaries and oocytes. Only external reference female specimens were found to be gravid by
formal definition. For the external reference specimens R1, R2, and R3, 100% of the females
evaluated (n=13) were found to be gravid. However, several female frogs collected from sites
W-7a, W-6, W-4, EW-3, and W-1 (18.0, 42.0, 0.5, 30.0, and 0.2 mg/Kg sediment total PCBs,
respectively) were found to be “slightly gravid”. In this case, a slight distension in the ovaries
was noted. Without the specific examination of the ovaries or egg masses, it would have been
impossible to determine whether the “slightly gravid” specimens were reproductively fit. None
of the female specimens collected from E-5, W-9a, W-8, and E-1 (37.0, 4.3, 120.0, and 160.0
mg/Kg sediment total PCBs, respectively) were found to be gravid.

Oocyte Characteristics

As oocytes mature, they grow in size and weight. Thus, oocytes that were mature and ready for
fertilization typically weigh more than immature oocytes. An alternative means of expressing
the total number of oocytes, in a given female specimen, was the number of oocytes per g of
ovary tissue. Thus, a lower mean total oocyte value normalized to ovary tissue weight, in some
cases, reflected a greater level of oocyte maturity in the ovary. Obviously, this assessment

required confirmation by specific examination of the oocyte stage distribution. The mean total
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number of oocytes present in the external reference females and female specimens from each of
the target sites is presented in Figure 7. The relationship between sediment total PCBs, whole
body (Adult Experimental Specimens) total PCBs, or ovary total PCBs; and oocyte density is
given in Table 3. It should be noted that due to overall immaturity of the oocytes, resulting in
the inability to acquire adequate total egg counts for many of the specimens examined, this data

set was somewhat more limited than the other reproductive test metric data sets.

The specific stage distribution of oocytes from females collected from the external reference
specimens and each of the sampling locations within the target sites is presented in Figure 8. In
this assessment, oocytes were staged as being immature (< stage III), of increasing maturity (>
stage III), or mature and ready for fertilization (stage VI). The reference specimens
demonstrated a distribution of oocytes stages, however over 80% were stage I1I or greater and
over 70% were stage VI. These specimens were reproductively fit and capable of producing
offspring. Maturing oocytes (> stage I1I) were found in females at target site sampling locations
W-7a, W-4, and EW-3 (18.0, 0.5, and 30.0 mg/Kg sediment total PCBs, respectively). It should
be noted that a reasonable proportion of maturing oocytes was also found in ovaries from
females collected at site W-1 (0.2 mg/Kg sediment total PCBs). Only traces of mature oocytes
were identified in females from target site sampling locations W-7a, W-4, EW-3 (18.0, 0.5, and
30.0 mg/Kg sediment total PCBs). The relationship between sediment total PCBs, whole body
(adult experimental) total PCBs, or ovary total PCBs; and the proportion of immature (< Stage
IIT) oocytes is presented in Table 3. The greatest proportion of mature oocytes found in target
site females was ca. 5% from site W-7a. The proportion of stage VI oocytes in the external
reference females ranged from 55% to nearly 90%. The relationship between sediment total
PCBs, whole body (adult experimental) total PCBs, or ovary total PCBs; and the proportion of
mature oocytes (Stage VI) is provided in Table 3. Correlation analysis suggested that ovary
tissue total PCBs and proportion of stage VI oocytes were significantly negatively correlated

(Spearman’s Rank Correlation, 2-tailed test, 0.05, n=7, r=-0.86).
Overall, these results suggested that females collected from the target site sampling locations
were not as reproductively fit as the external reference females, which were readily capable of

reproducing. Further, the PCB and other COPCs that accumulated in the ovary tissue primarily
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accounted for the reproductive stress observed in females collected from target site sample

locations.

Sperm Characteristics

Results of sperm characterization of the external reference and target site male specimens are
presented in Figure 9. Sperm counts from external reference males (R1-R3) were approximately
5.6 x 10° sperm/g tissue. The sperm counts from males collected at sites W-8 and EW-3 were
less than 6.1 x 10° sperm/g tissue. Mean sperm counts in specimens collected from sites W-9a
and W-6 (4.3 and 42.0 mg/Kg sediment total PCBs, respectively) were 2.4 x 10° and 2.0 x 10°
sperm/g tissue, respectively. The relationship between sediment total PCBs and sperm count is
expressed as analysis 13 of Table 3. The greatest rates of sperm cell abnormality, 37%, 42%,
and 49%, were recorded in samples from sites W-6, W-8, and EW-3, (42.0, 120.0, and 30.0
mg/Kg sediment total PCBs), respectively. Sperm abnormalities were primarily localized to the
anterior neck region and posterior head region resulting in varying degrees of axial flexure of the
sperm tail. Overall, these results suggested that males collected from the target site sampling

locations demonstrated signs of reproductive stress.

EMBRYONIC AND LARVAL DEVELOPMENT, GROWTH, AND

MATURATION

Tissue Residue Analysis

Tissue residue analyses from larval specimens cultured in the laboratory derived from egg mass
or larval specimen samples collected from several target site sampling locations, or reference
larvae raised from artificially fertilized egg masses in the laboratory are summarized in Table 2.
Overall, a limited number of egg masses were found at the target site sampling locations. As
previously discussed, egg masses were collected from sites W-7a, W-4, and W-1; and larvae
were collected from sites W-6 and EW-3. Complete tissue analysis results are provided as

Appendix C. Total PCB levels were measured in one laboratory cultured larval sample from
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each of sites W-7a, W-4, and W-1 (18.0, 0.5, and 0.2 mg/Kg, respectively), and sites W-6 and
EW-3 (42.0 and 30.0 mg/Kg sediment total PCBs, respectively), respectively. Appendix IX
pesticides and metals, dioxins and furans, and PAHs were not measured in these samples. Thus,
analyses comparing biological response to COPCs were limited to total PCBs. The total PCB
level in larvae cultured from artificially fertilized reference egg was 0.01 mg/Kg. Larval samples
cultured in the laboratory in their respective site water and sediment from egg masses collected
from sites W-7a, W-4, and W-1 (sites 34, 36, and 39, respectively) ranged from 0.05 mg/Kg (site
W-1[0.2 mg/Kg sediment total PCBs]) to 1.4 mg/Kg (site W-4 [0.5 mg/Kg sediment total
PCBs]). Larval stage samples collected from laboratory cultures of field-derived larvae from
sites W-6 (42.0 mg/Kg sediment total PCBs) and EW-3 (30.0 mg/Kg sediment total PCBs)
contained 0.7 and 1.0 mg/Kg total PCBs, respectively. Contaminant exposure scenarios for the
reference specimens exposed to target site W-8 (120.0 mg/Kg sediment total PCBs) and
reference site MP (0.04 mg/Kg sediment total PCBs) water and sediment; and reference site MP
water and sediment spiked with 30.0 mg/Kg Aroclor 1260 is provided as Appendix A.
Reference larvae collected from artificially fertilized egg masses cultured in control water
contained whole body total PCB levels of 0.04 to 0.07 mg/Kg. Reference larvae collected from
artificially fertilized egg masses cultured in site W-8 water and sediment contained 0.4 mg/Kg
total PCBs (Figure 10). Reference larvae collected from artificially fertilized egg masses
cultured in control water and sediment, reference site MP water and sediment, and reference site
MP water and sediment spiked with 30.0 mg/Kg Aroclor 1260 contained whole body total PCB
residues of 0.004, 0.007, and 0.6 mg/Kg, respectively (Figure 11).

Artificially-Fertilized Egg Masses

Results from the artificial fertilization studies are presented in Figure 12. Because of the poor
reproductive fitness of the target site frogs, particularly the female specimens, few artificial
fertilization studies were completed successfully with specimen from the target site sampling
locations. Of the target site sampling locations, only one set of eggs from site W-4 (0.5 mg/Kg
sediment total PCBs) was successfully fertilized. Artificial fertilization attempts with stage V
and VI oocytes were made with oocytes from sites W-1, EW-3, and W-1 (0.2, 30.0, and 18.0

mg/Kg sediment total PCBs, respectively). However, none of these attempts resulted in
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fertilized embryos. Since the oocytes from females collected from the other sites were grossly
immature (< stage III), artificial fertilization of egg masses was not performed. Greater than
50% of the oocytes from target site W-4 were successfully fertilized following artificial
fertilization. Although nearly 90% of the fertilized egg mass was viable following fertilization,
none of the developing embryos successfully hatched. A high degree of exogastrulation (ca.
75%) was noted in embryos from this clutch. In contrast, a fertilization rate of nearly 67% was
achieved in the first trial using R1 external reference specimens. Approximately 97% of the
fertilized embryos were normal appearing immediately following fertilization, although only
47% successfully hatched. In the second trial using oocytes from R3 external reference
specimens, a fertilization rate of almost 98% was achieved with 100% appearing normal
immediately following fertilization. Approximately 66% of the artificially fertilized R3 external
reference embryos from trial 2 hatched. R2 external reference specimens were used only on a

limited basis for artificial fertilization studies.

Developmental Evaluation of Field Collected Egg Masses or Larvae

Sample exposure scenarios for the culturing phase of the present study are provided in Appendix
D. Because of the limited success obtaining artificially fertilized embryos from the target site
sampling locations, attempts were made to collect egg masses, and in some cases hatchlings from
each of the sampling locations. Although few R. pipiens egg masses were found at the target site
sampling locations, egg masses were collected at the following sites: W-7a, W-4, and W-1 (18.0,
0.5, and 0.2 mg/Kg sediment total PCBs, respectively). As previously mentioned, hatchlings
were collected at sites W-6 and EW-3 (42.0 and 30.0 mg/Kg sediment total PCBs, respectively).
As previously indicated, the actual age difference between the egg masses and larvae collected
and field exposure was negligible. Embryos from the artificially fertilized R3 reference egg
masses were also cultured in reference site MP (0.04 mg/Kg sediment total PCBs) water and
sediment. Due to the low number of specimens completing metamorphosis from the target sites
relative to the external reference specimens, the developmental study was terminated prior to
each specimen completing metamorphosis. The study period length utilized was sufficient for
the majority of normally maturing larvae to complete metamorphosis. Since specimens from

each treatment were allowed to progress towards metamorphosis, metamorphic completion and
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mortality endpoints required longer exposure duration. Larval growth data was, however,
collected over a shorter exposure period. Because larval growth as measured by linear length
during the latter stages of prometamorphosis and metamorphic climax is not a suitable measure
of development due to metamorphic changes, such as resorption of the tail, growth data was

truncated prior to metamorphosis.

Rates of embryo/larval mortality of specimens cultured from the field collected egg masses or
early hatchlings and artificially fertilized (external reference specimens only) egg masses are
presented in Figure 13. Developmental phase inventory lists and data tables are provided as
Appendix E. The mean larval mortality rates for embryos cultured from each of the target sites
were substantial greater than observed in the external reference embryos. The mean mortality
rate at the conclusion of larval culture for the reference site MP (0.04 mg/Kg sediment total
PCBs) was 43.8%, whereas, the morality rates for each of the target sites ranged from 87.7% (W-
4, 0.5 mg/Kg sediment total PCBs]) to 100.0% (EW-3, [30.0 mg/Kg sediment total PCBs])
(Figure 14).

Developmental kinetic results for egg masses cultured in the laboratory from each site are
provided in Figure 15. Evaluation of developmental kinetics, or rate of development, provided
an assessment of the specific rates of development by assessing the stage of development relative
to the time in culture. The rate of development of larvae cultured from sites W-7a, W-6, and
EW-3 (18.0, 42.0, and 30.0 mg/Kg sediment total PCBs, respectively showed slower
development compared to the R3 larvae cultured in reference site MP (0.04 mg/Kg sediment
total PCBs) water and sediment. A slightly lesser degree of slowed development was also noted
in larvae cultured from egg masses collected from sites W-4 and W-1 (0.5 and 0.2 mg/Kg
sediment total PCBs, respectively) compared to the R3 larvae cultured in reference site MP (0.04
mg/Kg sediment total PCBs) water and sediment. Generally, larvae cultured from sampling sites
with greater sediment PCB and other COPC levels developed more slowly than larvae from

lesser-contaminated, or uncontaminated sampling locations.

The incidence of mean malformation observed in larvae cultured from target sites W-7a, W-6,

and EW-3 (18.0 mg/Kg, 42.0 mg/Kg, and 30.0 mg/Kg sediment total PCBs, respectively) were
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11.8%, 14.2%, and 37.5%, respectively, during the entire culture period. The frequency of
malformation in R3 specimens cultured in reference site MP media (0.04 mg/Kg sediment total
PCBs) during each of the evaluation periods were 0.0% at days 0, 7, and 20, and 1.3% at day 42,
16.9% at day 48, and 2.5% at day 76, with the mean malformation of 3.4%. The frequencies of
malformation in larvae from site W-1 (0.2 mg/Kg sediment total PCBs) were < 2.0% during all
evaluation periods with the exception of the fourth evaluation period (day 31), which was 10.2%.
The mean malformation for the duration of the exposure period for site W-1 was 1.9%. The
frequencies of malformation in larvae from site W-4 at each respective evaluation period were <

3.0%, with the mean malformation of 0.7%.

Overall, the incidence mean malformation for specimens cultured from sites W-7a, W-6, and
EW-3 (18.0, 42.0, and 30.0 mg/Kg sediment total PCBs, respectively) recorded during the entire
culture period were generally greater than the mean malformation rate measured for the
reference site specimens (Figure 16). With the exception of reference site MP, all sites exhibited
larval malformations on study day 0, with sites W-7a, W-6, and EW-3 (18.0, 42.0, and 30.0
mg/Kg sediment total PCBs, respectively) ranging from 15.7% to 30% malformation. Sites W-4
and W-1 (0.46 mg/Kg and 0.15 mg/Kg sediment total PCBs) had minimal malformations (2.8%
and 1.8%, respectively) on study day 0. Having malformations at the start of the study was not
necessarily unusual, considering that the study specimens had been cultured in their original
natal media at least six days prior to the study start day 0. This six day period accounted for field

collection of the egg masses and development to ca. stage 20.

During the course of development, many malformed organisms died. Other malformations were
resorbed during the process of metamorphosis, which is initiated at Gosner stage 30 and
concludes at Gosner stage 46 when the larvae completely transforms into a metamorph. During
metamorphosis, a complete remodeling of the larval body occurs to provide anatomical and
physiological transition toward the terrestrial life phase. During metamorphosis, tadpole-specific
organs are resorbed, including the tail, mouth parts, and gills; de novo synthesis of adult organs
occurs, including the limbs; and remodeling of many systems, including the liver, nervous
system, intestine, and skin (Shi, 2000). Since many of the organ systems are conserved between

the tadpole and adult frog in a remodeled format, the latter is the most important. It is the
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process of remodeling that causes external malformations to transitory in some cases. This was
not an isolated incident, as this has been observed in other similar situations (Fort and
McLaughlin, 2003). Some of the malformations are incorporated into the remodeling process in

the form of internal abnormalities observed in the metamorph specimens examined.

In the present study, the mean malformation frequency was calculated based on the average
incidence of malformation at each observation event. Thus, this metric represents an average
proportion malformed throughout the duration of the test. Importantly, the calculation of each
malformation frequency reported was based on the initial number of live specimens at the

beginning of the developmental study (day 0).

The proportion of each type of malformation observed in larvae raised in the laboratory from
each site is presented in Figures 17-22. Malformations of the tail, fin, craniofacial region, eye,
mouth, and, to a lesser extent, notochord and abdominal edema were noted as characteristic
abnormalities in lab-reared larvae from sites W-7a, W-6, and EW-3 (18.0, 42.0, and 30.0 mg/Kg
sediment total PCBs, respectively). Illustration of these malformations is provided in the project
photo atlas included as Appendix F. More specifically, axial flexure of the tail resulted from
abnormal myotome development. Notochord lesions in the anterior portion of the tail resulted in
an osteolathyrogenic-like kinking of the tail. Visceral hemorrhage was noted in several of the
specimens from each of these sites. Morphological distortion of the craniofacial and mouth
region and incomplete development of the lens of the eye were also observed. Although some
malformations were detected in reference site larvae, most were sporadically distributed. No
true characteristic abnormalities, beyond baseline effects, were noted in malformed larvae from
sites W-4 and W-1 (0.5 and 0.2 mg/Kg sediment total PCBs, respectively), and the external
reference R3 specimens in site MP (0.04 mg/Kg sediment total PCBs) water and sediment.

Embryo-larval growth rates for larvae cultured from each of the target and reference sites are
presented in Figure 23. The rate of larval growth in specimens cultured from each of sites W-7a,
W-6, EW-3, and W-4 (18.0, 42.0, 30.0, and 0.5 mg/Kg sediment total PCBs, respectively) was
less than the growth rate measured for the reference site specimens during the first 50 d of

development. Reasonably consistent increases in larval growth were noted in specimens
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cultured in site W-1 (0.2 mg/Kg sediment total PCBs) during the first 50 d. The rate of larval
growth at > 60 d of culturing was less than the growth rate measured in the reference specimens
in specimens from sites W-7a and W-1 (18.0 and 0.2 mg/Kg sediment total PCBs, respectively).
Generally no difference in growth rates relative to the reference specimens were detected in

specimens from W-4 and W-6 (0.5 and 42.0 mg/Kg sediment total PCBs, respectively).

Larval Maturation and Metamorphosis

The ability of larvae cultured in the laboratory from each site represented in this study to
successfully complete metamorphosis is presented in Figure 24. The mean proportion of
metamorphosing larvae from the reference specimens cultured in laboratory water was
approximately 62.5%. However only 5.6% of the reference specimens cultured in reference site
MP water and sediment metamorphosed. The incidence of metamorphosis ranged from 0% to
3.0% in specimens cultured from the other sites. However, due to high rates of mortality during
larval development, interpretation of these results is difficult. These results do not necessarily
imply that larvae from the various cultures were incapable of completing metamorphosis, but

simply that they had not at the completion of the study.

Crossover Exposure Studies

The impact of exposing reference specimens (R3) to site water and sediments from each of sites
MP (0.04 mg/Kg sediment total PCBs) and W-8 (120 mg/Kg sediment total PCBs) on larval
mortality is presented in Figure 25. No formal statistical analysis with the R1 treatment group
was performed. The frequency of mortality at culture d 106 for R3 external reference specimens
cultured in site W-8 (120 mg/Kg sediment total PCBs) media (Figure 25) was not significantly
different than observed in R3 reference larvae cultured in reference site MP media (t-test, 1 tail,

0.05).

The impact of exposing reference specimens (R3) to water and sediments from each of sites MP

(0.04 mg/Kg sediment total PCBs) and W-8 (120 mg/Kg sediment total PCBs) on larval
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malformation is presented in Figure 26. The frequency of malformation in R3 larvae cultured in
site W-8 media following 76 d of exposure was significantly greater than R3 larvae cultured in
reference site MP media (t-test, 1 tail, 0.05). The mean frequencies of malformation recorded in
R3 larvae cultured in site MP water and sediment was ca. 3.4%. The mean incidence of
malformation in R1 and R3 larvae cultured in site W-8 water and sediment was approximately
19.1% and 19.8%, respectively. As previously mentioned, total PCB levels in R3 larval
specimens cultured in target site W-8 sediment and water were appreciably greater than levels
measured in R3 specimens cultured in reference site sediment and water (site MP). The primary
characteristic malformations observed in either R1 or R3 specimens cultured in site W-8 (site 33)
water and sediment were abdominal edema, abnormal developmental of the tail, notochord, face,
eye, and mouth (Figures 27-29). Some visceral hemorrhage was also noted. Sporadic, random
malformations were detected in the reference larvae (R1 and R3) cultured in reference site water
and sediment (site MP). Although some were generally similar to malformations found in the
cross over culture specimens, none were characteristic and a specific syndrome similar to the

cross over culture specimens was not identified.

The impact of exposing reference site specimen (R3) to site water and sediments from each of
sites MP (0.04 mg/Kg sediment total PCBs) and site W-8 (120 mg/Kg sediment total PCBs) on
larval growth and developmental kinetics is presented in Figures 30 and 31. The rate of growth,
as measured by linear length, was slightly slower in R3 specimens cultured in site W-8 media
compared R3 specimens cultured in reference site MP sediment and water (t-test, 1 tail, 0.05).
The overall rate of development, as measured by stage obtained relative to days in culture, was
appreciably slower in the R3, and, more dramatically, in the R1 larvae cultured in site W-8

media than R3 specimen cultured in MP reference media.

The ability of larvae cultured in the laboratory, from each site represented in this study, to
successfully complete metamorphosis is presented in Figure 32. The proportion of larvae
completing metamorphosis relative to the initial number of specimens in culture in R3 specimen
cultured in reference site MP media was not significantly different than the site W-8 crossover
treatment (t-test, 1 tail, 0.05). The incidence of metamorphosis ranged from 5.3% in R1 to 8.8%
in R3 specimens cultured in site W-8 (120 mg/Kg sediment total PCBs) media.
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Aroclor 1260-Spiked Sediment

The effect of exposing reference specimens (R4) to water and sediments from site MP (site 40)
spiked with 30.0 mg/Kg Aroclor 1260 on larval mortality is presented in Figure 33. Mortality
rates (reference treatment 26.3% and 28.8% for the Aroclor 1260-spiked treatment) for either
treatment scenario were not significantly different from each other (Wilcoxon Two-Sample Test,

1 tail, 0.05 and KW-ANOVA, P=0.05).

The impact of exposing reference specimen (R4) to site water and sediments from site MP (site
40) spiked with 30.0 mg/Kg Aroclor 1260 on larval malformation is presented in

Figure 34. Final mean incidence of malformation recorded in R4 larvae cultured in site MP
water and sediment spiked with 30.0 mg/Kg Aroclor 1260 was greater than the frequency of
malformation measured in the R4 larvae cultured in site MP water and sediment (Wilcoxon Two-
Sample Test, 1 tail, 0.05 and KW-ANOVA, P=0.05). The overall frequency of malformation
recorded in R4 larvae cultured in site MP (site 40) water and sediment was 0%. The overall
incidence of malformation in R4 larvae cultured in site MP (site 40) water and spiked sediment
was 24.3%. Total PCB levels in R4 larval specimens cultured in reference sediment and water
spiked with 30.0 mg/Kg Aroclor 1260 were greater than levels measured in R4 specimens
cultured in reference site sediment and water (site MP). Characteristic malformations identified
in larvae exposed to Aroclor 1260-spiked reference sediment site MP included abnormal
development of the tail, craniofacial region, mouth, and eye (Figure 35). Visceral hemorrhage
and blisters of the dorsal fin were also noted. The only malformation observed in the Aroclor
1260 spiking study not observed in the cultured target site larvae was abnormal brain
development characterized as microcephaly. Specimens cultured in Aroclor 1260-spiked
reference site sediment also demonstrated delayed development compared to reference
organisms. In fact, a strong relationship between the sediment total PCB levels and
developmental delay was observed in each of the primary study, crossover exposure study, and

Aroclor 1260 spiked sediment study.
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QUALITY ASSURANCE

Data Quality Objectives

The primary objective of this study was to assess the impact of PCB exposure on reproduction,
development, and maturation in R. pipiens collected from respective sampling locations
throughout the study area. Overall, this study provided a suitable attempt to determine the effect
of PCB exposure to reproductively mature and early life stage R. pipiens on reproductive
capacity and developmental fitness, based on the data collected from this study. The following
data was collected in accordance with the specific quality assurance criteria established for this
project, using the approach and methods established in the protocols established for this study,
including whole body weight, ovary and testes weight, the number of egg mass oocytes per
ovary, oocyte stage distribution, oocyte necrosis, artificial fertilization, early embryogenesis,
metamorphosis, water and sediment contaminant analysis, and tissue residue analysis. Data

verification using the approach described in the preceding sections was used to verify the results.

Data Quality Indicators

Data developed in the “Rana pipiens Reproduction and Development Study” met acceptable
standards of precision, accuracy, completeness, representativeness, comparability, and
sensitivity, as defined in Section 15 of the QAPP (Weston, 1999). No adult specimens were
collected from the designated reference locations within the study area. Therefore, adult
specimens collected from an external sampling location outside the study area were used as
reference specimens. Six female specimens were collected from each sampling location with the
exception of site E-1 and site W-4. Six male specimens were collected from each sampling
location with the exception of site W-7a and site W-4. Sufficient female specimens were
collected from each site, with the exception of site E-5, for whole body composite tissue
analysis. Due to the poor reproductive condition of female specimens collected from each of the
target site sampling locations, only one set of artificially fertilized oocytes was collected during

the present study (site W-4). External reference specimens produced a sufficient quantity of
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artificially fertilized embryos to conduct the proposed studies. Field egg masses or larvae were
collected from sites W-7a, W-4, and W-1; and W-6 and EW-3 (18.0, 0.5, and 0.2; and 42.0 and
30.0, respectively, mg/Kg sediment total PCBs), respectively. No egg masses were found at the

remaining target sampling locations.
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DISCUSSION

REPRODUCTIVE EVALUATION

Results from the present study demonstrated that adult R. pipiens specimens collected from the
various sampling locations throughout the study area showed marked signs of reproductive
stress. Although both female and male specimens demonstrated signs of significant reproductive
stress, the effects found in adult female specimens were more dramatic than observed in the male
specimens, from a biological standpoint. Female specimens collected from each of the target site
sampling locations were incapable of reproducing by artificial means in the laboratory, based on
this evaluation. Only one artificial fertilization attempt was successful with the target site
specimens. The successful trial occurred with one set of specimens collected from site W-4.
However, development of this set of artificially fertilized embryos was extremely poor. On the
contrary, little difficulty was encountered in artificially fertilizing external reference specimens
(R1-R3). Further, early development and hatching success was reasonably high. Overall, it is
unlikely that the female specimens collected from the target site sampling locations would have
been capable of reproducing successfully in the field, under natural conditions. Although the
external reference adult specimens were likely not exposed to the same environmental stressors
as the adult specimens collected from target sites within the lower Housatonic River watershed,
the magnitude of the adverse effects observed in the target specimens substantially reduces its

importance.

As previously indicated, gravidity is a subjective assessment of reproductive status in the female,
as marked by the presence of mature eggs. Thus, the presence of developing eggs in the ovary
alone does not necessarily confer gravidity. Externally, gravidity was determined by assessing
the degree of distension of the ovaries and determined by gently squeezing the flanks of the
female. Thus, this measure of reproductive status was subjective and was confirmed by a
specific examination of the ovaries and oocytes. Only external reference female specimens were
found to be fully gravid. Several female frogs collected from sites W-7a, W-6, W-4, EW-3, and
W-1 (18.0, 42.0, 0.5, 30.0, and 0.2 mg/Kg sediment total PCBs, respectively) were found to be
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“slightly gravid”. In this case, a slight distension in the ovaries was noted. Specific examination
of the ovaries or egg masses determined that the “slightly gravid” specimens were not
reproductively fit. None of the females collected from E-5, W-9a, W-8, and E-1 (37.0, 4.3,
120.0, and 160.0 mg/Kg sediment total PCBs, respectively) were found to be gravid.

The timing of collection of adult R. pipiens from the target sites coincided with the normal onset
of reproductive receptiveness and initiation of breeding activity. Adult specimens were collected
between March 25, 2000 and April 22, 2000. Surface water temperatures in the study area were
approximately 8 to 10° C at the time of collection. These temperatures represented the ideal
environmental “triggers” for the frogs to emerge in the early spring and gather in breeding areas.
Typically, males begin chorusing when water temperatures reach approximately 8° C, with
oviposition peaking when water temperatures reach 10° C (Gilbert et al, 1994). Hine et al (1981)
reported the occurrence of breeding when water temperatures reached or slightly exceeded 10° C

in Wisconsin ponds.

With few exceptions, each of the reproductive status metrics evaluated indicated that the female
specimens from the various target site sampling locations were reproductively impaired. Whole
body and ovary weights (expressed as % of the whole body weight) were generally less in female
specimens collected from each of the target sites than in the external reference female specimens.
The most intriguing finding, however, was the marked immaturity of the oocytes in females
collected from each of the target site sampling locations. Although some relatively insignificant
gross pathology was noted in some of the ovaries examined from the target site specimens, the
primary finding was that the oocytes were not mature. Considering that only mature oocytes can
be fertilized, this finding was quite substantial. Conventional oocyte staging in amphibians
ranged from stage I (immature) to stage VI (mature) (Dumont, 1972). In order for fertilization to
occur, oocytes must be at stage VI. The process of oocyte maturation occurs cyclically over the
course of the female’s reproductive years and begins with oogenesis early in development. As
the oocyte develops, it grows in mass. Stages I and II oocytes are previtellogenic. During these
stages, the lampbrush chromosomes begin to organize and prepare for condensation during the

middle stage of oogenesis. During these early stages, lipid droplets form. Early vitellogenin
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incorporation into the oocyte occurs during stage III and continues throughout stage IV. During
the process of vitellogenesis, large, dense yolk platelets emerge and the separation in animal and
vegetal poles (yolk) becomes more apparent in stages IV and V. Final maturation of the stage VI
oocyte occurs at the onset of breeding and is stimulated by a series of complicated biochemical

events in the reproductively mature female and the oocyte.

In this study, we found that the number of oocytes per g ovary tissue was reasonably similar in
the specimens evaluated from each of the target and the external reference specimens. Thus, we
could not determine the reproductive status of the ovary based on the gross number of
developing eggs per g ovary weight. This was not necessarily surprising, considering that the
gross change in weight of an oocyte for each stage obtained was difficult to measure using
conventional technologies, and the natural variability in stage distribution made it difficult to
quantify these differences statistically. Thus, evaluation of oocyte stage distributions in the
ovary was important in this study. Immature oocytes were observed in female specimens
collected from the remaining target site sampling locations. Developing oocytes were found in
specimens from sites W-7a, W-4, EW-3, and W-1 (18.0, 0.5, 30.0, and 0.2 mg/Kg sediment total
PCBs, respectively). However, none of the sites produced female specimens that possessed any
biologically significant quantity of stage V or VI oocytes, with the exception of the external
reference specimens. Therefore, the lack of success in artificially fertilizing oocytes from target
site specimen was not surprising and appeared to be the primary biologically limiting step in the
reproductive stress observed in the target site specimens evaluated in the present study. The
length of period used to hold the adult R. pipiens prior to evaluation was not excessive and was
consistent with the handling practices cited by Edgington et al. (2002), Parris (1999), Parris et al.
(1999), Parris et al. (2001), and Porter and Licht (1985). Further, the holding time did not
influence the outcome of our evaluation. The health of the specimens was monitored throughout

the brief holding period and found not to be a factor.

It is unlikely that holding the frogs for a somewhat longer period of time would have improved
the success of artificial fertilization or increased the distribution of mature oocytes. The process
of oocyte maturation occurs immediately after oviposition, which had not occurred in the

specimens examined. Maturation from an oogonia (oocyte) to either an ova (egg) or a follicular
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cell occurs during the remainder of year prior to hibernation. During the spring breeding season,
the oocyte matures, and when environmental conditions are favorable, oviposition occurs. Thus,
holding them an additional month or so would not have had a large impact on the distribution of
the oocytes. In addition, no signs that oviposition already occurred or that the female simply did
not release her eggs during the previous year, as there was no evidence of cytolysis, as

determined from ovary slides made from ovaries with immature oocytes.

Whole body total PCB levels in females collected and composited from the various sampling
locations were reasonably consistent within the more highly contaminated sites (based on
sediment total PCB levels) ranging from 1.8 mg/Kg (site W-6 [42.0 mg/Kg sediment total
PCBs]) to 5.4 mg/Kg (site W-8 [120.0 mg/Kg sediment total PCBs]). Lesser whole body total
PCB residues (0.3 and 0.2 mg/Kg at sites W-4 and W-1 [0.5 and 0.2 mg/Kg sediment total PCBs,
respectively]) were found in specimens captured from the lesser-contaminated target sites. Total
PCB levels found in whole body composites of the external reference specimens were
appreciably less than that found in the specimens from the lesser total PCB contaminated sites.
Thus, a reasonably strong relationship between whole body tissue levels and sediment total PCB
levels from the various sampling locations existed which was not necessarily expected in the
adults. The accumulation of total PCBs in the ovaries of females from the various target sites
was highly variable. The variability in ovary total PCB levels ranged from 1.2-fold in specimens
from the lesser contaminated site W-1 (0.2 mg/Kg sediment total PCBs) to 79.8-fold in
specimens collected from the more highly COPC-contaminated site W-9a (4.3 mg/Kg sediment
total PCBs). Little variation in ovary total PCB levels was found in the external reference
specimens. Some variability was noted in offal total PCB residues from individual females
collected from the target sites, but not nearly to the extent observed in the ovary tissue. In
several of the specimens from which ovary samples were collected and analyzed for total PCB
residues, extensive accumulation was found relative to the offal levels. Ovary total PCB
accumulation is not necessarily surprising given the high lipid content of the oocytes within the
ovaries. In contrast, several specimens showed slightly greater or similar levels of total PCBs in
the offal samples compared to the ovary samples. Overall, these results indicated that the ovary
was vulnerable to high levels of PCB accumulation. Results from the present study also

suggested that accumulation profiles were likely affected by many different factors relating to
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differences in environmental conditions, exposure scenarios, and biological differences in the

specimens evaluated in the present study.

Since ovary total PCB levels were monitored in randomly selected individual specimens from
each site, the toxicological effects observed in these specimens can be directly traced to the
tissue burdens. The greatest levels of total PCB accumulation in the ovary were observed in
specimens F003, F006, F003, and F009, collected from sites W-9a, W-7a, W-6, and EW-3 (4.3,
18.0, 42.0, and 30.0 mg/Kg sediment total PCBs, respectively). The specimens demonstrating
the least total PCB accumulation was found in specimens F006, FO05, FO05, and FOOS8 collected
from sites W-9a, W7a, EW-3, and W-1, respectively (4.3, 18.0, 30.0, and 0.2 mg/Kg sediment
total PCBs, respectively). Interestingly, the least amount of accumulation in the ovary was found
in the specimens with the least mature oocytes. In specimens containing the greater levels of
ovary total tissue PCBs, the oocytes were more advanced in developmental stage, although the
majority was no greater than stage III. Since the more advanced oocytes contained a
substantially greater concentration of yolk, which is primarily composed of lipids and
lipoproteins, mid- to advanced stage oocytes would be more likely to accumulate hydrophobic
contaminants, such as the COPCs considered in this study. However, even though more
advanced oocytes were found in specimens containing substantially greater levels of ovary total
PCBs, only a few stage VI oocytes were found, indicating that the final stage of maturation that
involved hormonal induction of the final preparatory event known as germinal vesicle
breakdown (GVBD) may have been inhibited. Further, since oogenesis and, to a greater extent,
maturation, were inhibited in ovaries with tissue residues of as low as 0.3 mg/Kg. It was
possible that the COPCs, considered in this study, did not disrupt the process of oogenesis as
substantially as oocyte maturation events. Although it was likely that accumulation of PCB and
other COPC:s in the ovary tissue did not completely determine reproductive status in the adult
female frog, offal levels in these specimen were relatively low, suggesting that either other sites
of action were appreciably more sensitive to PCB and PCB-like COPC toxicosis, or that effects
at the oocyte level were the primary driving factors in the reproductive dysfunction observed in
this study. At this point, not enough information is available to completely resolve this question.
However, new evidence presented in the “Comparison with Other Studies” section indicated that

the effect of PCB and PCB-like COPCs on ovary status may lie at the oocyte level.
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In the evaluation of data from the present study, the data correlations were based on the
following criteria: 1) exclusion of juveniles from tissue residue and reproductive endpoints, 2)
exclusion of reference animals for correlations with sediment PCBs and reproductive endpoints,
3) inclusion of all adult frogs, 4) inclusion of both gravid and non-gravid sexually mature
females, and 5) segregation of tissue samples from reference animals in the correlation
calculations (n=7) in Table 3. From this evaluation, only one relationship was found to be
significant statistically, ovary tissue concentration and proportion of stage VI (mature) oocytes
(Spearman’s Rank Correlation, 2-tail test, p=0.05, n=7, and r=-0.86). Qualitative relationships
were also found between whole body (offal) weight and either whole body (offal) tissue or ovary
total PCBs; ovary weight and either whole body (offal) tissue or ovary total PCBs; and oocyte

necrosis and ovary tissue total PCBs.

From this analysis, it is important to understand several critical points. First, the lack of
significant statistical correlation should not be interpreted as an insignificant response. The plots
corresponding to the correlation analysis are provided in Appendix D. These plots, in addition to
the graphical representation of the data, demonstrated the substantial amount of variability
associated for many of the endpoints at the lower sediment total PCB concentrations. In
addition, data from only two high sediment total PCB sites were available, limiting the ability to
evaluate relationships between total PCB levels and the biological endpoints, ultimately creating
a higher degree of uncertainty. It is important to note that the collection of insufficient samples
at the more highly PCB contaminated sites was not the result of inadequate sampling efforts, but
potentially the impact from contamination. In several cases, a relatively flat concentration-
response curve at a high magnitude of effect was observed such that a marked response was
observed in all PCB concentrations tested. In these cases, Spearman’s correlation analysis was

not effective in translating the significance of the effects observed.

The second point is the importance of considering the biological significance of effects observed
independent of statistical outcome. The biological significance of the results from the present
study is discussed throughout the remainder of this report. In summary, the marked immaturity

of eggs (including the lack of banded, stage VI oocytes), reduction in ovary weight, substantial
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total PCB accumulation in the ovary, and the lack of significant numbers of egg masses found at
contaminated natal sites suggested that female R. pipiens evaluated in this study were under
reproductive stress. Although less conclusive, decreased sperm cell counts and increased sperm
cell dysmorphology also suggested that male R. pipiens may also have been reproductively

stressed.

Finally, the capacity of Aroclor 1260 to interfere with oocyte maturation (GVBD) provided a
potential mechanistic link between exposure and the effects observed. More work will be
required to fully establish the connection between PCB exposure, PCB accumulation, in vivo and
in vitro effects on oocyte maturation, and ultimately, reproductive stress. However, as it

currently stands, this relationship strengthens the biological relevance of the data collected.

Reproductive stress was also measured in the male specimens collected from the various target
sites during this study. Since tissue total PCB data was only obtained in female specimens, due
to the greater severity of toxicological response, comparisons of toxicological responses to tissue
levels was not possible. Generally, reduced testis weight, reduced sperm count, and increased
rates of sperm cell dysmorphogenesis were found in specimens collected from sites W-8, W-7a,
and W-4 (120.0, 18.0, and 0.5 mg/Kg sediment total PCBs, respectively); W-8 and EW-3 (120.0
and 30.0 mg/Kg sediment total PCBs, respectively); and each target site, but site W-4 (0.5
mg/Kg sediment total PCBs), respectively. Thus, the rate of sperm cell dysmorphogenesis
appeared to be the most sensitive reproductive endpoint measured in the male specimens
collected. Reduction in sperm counts appeared to be the least sensitive, in part, due to natural
variability. Further, the strongest relationship between sediment total PCB levels and
toxicological effect was sperm dysmorphology. Some relationship was established between

reduction in testis weight and sediment total PCB levels.

DEVELOPMENTAL EVALUATION

Due to the poor reproductive condition of the target site specimens, extremely limited quantities

of artificially fertilized embryos were available to conduct the developmental phase of the
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present study. Thus, egg masses and larvae from several of the sites were collected to evaluate
development. As with the artificial fertilization component, limited numbers of R. pipiens egg
masses were found in the field at the selected sites. This did not appear to be related to habitat
issues, as habitat surveys prior to the study indicated that each site selected was suitable R.
pipiens habitat. The lack of field eggs also did not appear to be due to the period in which
collection was attempted, as surveys for R. pipiens egg masses were performed throughout the
study. Reduction in R. pipiens egg masses may not have been a transient finding either, as
similar findings were noted during the previous year. However, further local population analysis
will be required to determine if this trend continues and the extent to which it translates to the

local population level.

Although few R. pipiens eggs masses or larvae were found at the target site sampling locations,
egg masses were collected at the following sites: W-7a, W-4, and W-1; or W-6 and EW-3,
respectively. Embryos from the artificially fertilized external reference egg masses (R3) were
also cultured in reference site MP water and sediment. Mortality rates measured in cultured egg
masses from each of the target sites above were appreciably greater than the incidence of
mortality measured in the external reference culture (R3 specimens in site MP water and
sediment). The rate of development of larvae cultured from sites W-7a, W-6, and EW-3 (18.0,
42.0, and 30.0 mg/Kg sediment total PCBs, respectively) showed slowed development compared

to the reference larvae (R3) cultured from reference site MP.

Overall, the incidence of malformation for specimens cultured from sites W-7a, W-6, and EW-3
(18.0, 42.0, and 30.0 mg/Kg sediment total PCBs, respectively) recorded during the entire
culture period were generally greater than the frequency of malformation measured for the
reference site specimens. Results from the present study suggested that larval mortality and
malformation were influenced by both the maternal transfer of PCBs and environmental
exposure to these contaminants (and accumulation) during development. Slower development
was also observed more substantially in target site specimen from sites with the greatest levels of
sediment total PCB contamination. Duration of exposure to these contaminants may have been a
greater factor than the actual environmental concentration the organism was exposed to, unless

the contaminants were supplied to the developing organism via a transgenerational route. It
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should also be noted that only total PCBs were analyzed in the developing larvae, thus other

COPCs, including PCB-like COPCs, were not considered in this evaluation.

Abnormal development of the tail, notochord, craniofacial region, eye, and mouth were noted as
characteristic malformations in lab-reared larvae from sites W-7a, W-6, and EW-3 (18.0, 42.0,
and 30.0 mg/Kg sediment total PCBs, respectively). More specifically, axial flexure of the tail
resulted from abnormal myotome development. Notochord lesions in the anterior portion of the
tail resulted in an “osteolathyrogenic-like” kinking of the tail. Visceral hemorrhage was noted in
several of the specimens from each of these sites. Morphological distortion of the craniofacial
and mouth region, and incomplete development of the lens of the eye were also observed. No
characteristic abnormalities beyond baseline effects were noted in malformed larvae from sites
W-4 and W-1 (0.5 and 0.2 mg/Kg sediment total PCBs, respectively), and the external reference
site MP (0.04 mg/Kg sediment total PCBs). These malformations were similar in nature to those
observed in other frog species, including other ranids and the South African clawed frog
(Xenopus laevis). Thus, the syndrome produced appeared to be characteristic of exposure to

these PCB or PCB-like contaminants.

The rate of larval growth in specimens cultured from each of sites W-7a, W-6, EW-3, and

W-1 (18.0,42.0, 30.0, and 0.2 mg/Kg sediment total PCBs, respectively) was generally less than
the growth rate measured for the reference site specimens during the first 40 d of development.
This reduction in growth rate appeared to coincide with the general trend of developmental delay
found in specimens from most of the target sites, with the exception of sites W-4 and W-1
(site0.5 and 0.2 mg/Kg sediment total PCBs, respectively) that had lower total PCB sediment
levels. Reasonably consistent increases in larval growth were noted in specimens cultured from
site W-1 between 40-80 d. Greater increases in growth between 40-80 d were noted in
specimens from sites W-4 and W-6 (0.5 and 42.0 mg/Kg sediment total PCBs, respectively).

The proportion of specimens completing metamorphosis for the target site sampling locations
was generally less than the proportion of reference site specimens completing metamorphosis.
This trend may have been skewed, somewhat, by the high incidence of mortality observed in the

field egg masses from several of the target sites cultured in the laboratory.
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CROSSOVER AND AROCLOR 1260-SEDIMENT SPIKING STUDIES

Due the limited number of fertilized embryos available to perform the crossover experiments,
only exposure of R3 external reference specimens to site water and sediments from each of sites
MP (0.04 mg/Kg sediment total PCBs) and W-8 (120 mg/Kg sediment total PCBs) and R4
external reference larvae to site W-8 were performed. The mortality rate for R3 specimens
cultured in site W-8 media was similar to that observed in R3 reference larvae cultured in
reference site MP media. In addition, mortality rates were similar for the treatment scenario
exposing R4 external reference larvae to both reference site MP water and unspiked sediment
and reference site MP spiked with 30 mg/Kg Aroclor 1260. These results provided additional
evidence that trangenerational PCB transfer may have been responsible for early embryo-larval
lethality, since low levels of PCBs would have been maternally transferred to the developing
embryo. Overall, the malformation rates recorded in R3 larvae cultured in site W-8 media, and
R4 larvae cultured in Aroclor 1260 spiked reference sediment and water (site MP) were
generally greater than the malformation rates measured in R3 and R4 larvae cultured in reference

site MP media (without the Aroclor 1260 spike), respectively.

As previously mentioned, total PCB levels in the external reference larval specimens cultured in
target site W-8 (120.0 mg/Kg sediment total PCBs) water and sediment were greater than levels
measured in external reference larvae cultured in reference site MP water and sediment,
indicating that the larvae were accumulating total PCBs during the laboratory culture. Further,
total PCB levels in R4 external reference larval specimens cultured in reference site MP water
and sediment spiked with 30.0 mg/Kg Aroclor 1260 were greater than levels measured in R4
external reference specimens cultured in reference site water and sediment (site MP without the
addition of Aroclor 1260. These results also corroborated the findings of the general egg mass
culture studies that suggested that environmental exposure to total PCBs during development
appeared to have had a greater bearing on developmental toxicity than maternal transfer of these
toxicants via the oocyte. Clearly, both exposure routes affected developmental fecundity in the

present study.
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The rate of growth was slightly slower in R3 specimens cultured in site W-8 (120.0 mg/Kg
sediment total PCBs) media compared to R3 specimens cultured in reference site MP sediment
and water. The overall rate of development, as measured by stage obtained relative to days in
culture, was appreciably slower in either the R3 or, more dramatically, the R1 larvae cultured in
site W-8 water and sediment than R3 specimens cultured in site MP media. This developmental
delay was also detected in the egg mass culture studies from the various target sites. Slowing the
rate of development could of had a profound impact on the induction of abnormal development,
as it increased the length of critical developmental windows, which in turn, increased exposure
potential. Overall, this effectively increased the probability of a developmental anomaly

occurring.

OTHER COPCS

Metals concentrations were above the lower sediment quality value at all sampling areas,
including the MP reference site. The distribution of metals concentrations was fairly similar
across locations in the study area, with the exception of site E-1, which had the highest metals
concentrations. Upper sediment quality values were exceeded for chromium, copper, lead,
mercury, nickel, silver, and zinc. Concentrations of some metal COPCs (chromium, mercury,
nickel) were lower at the reference site compared to the study target sites, but the magnitude of
the difference was not large, and there are a small number of reference area samples. These
differences may be explained by the differences in substrate (predominantly coarse-grained
material and lower total organic carbon (TOC) content in the reference sample). Overall, the
levels of metal COPCs were similar between the study area and reference locations, with the

exception of leopard frog sampling area E-1.

Organic carbon (OC)-normalized PAH concentrations were above sediment quality values at
most sites in the study area. Three sites (E-5, W-9a, W-4) exhibited the highest PAH
concentrations. With the exception of naphthalene, all PAH concentrations at the reference

vernal pools were either low or below detection limits. Even with OC-normalization (reference
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location sediments had low TOC), the PAH concentrations were lower at the reference location

relative to several sites in the study area.

2,3,7,8-TCDD toxic equivalence (TEQ) were calculated using the Van den Berg et al. (1998)
TEFs for fish as a means to compare sites. These were considered the best available surrogate
for the amphibians. TEQ concentrations were generally low and exceeded 0.10 pg/kg TEQ only
at Site E-1, which was also the location with the highest sediment total PCB concentration (160

mg/Kg).

Because of the uncertainty in relating water chemistry to effects on amphibians, the most
relevant data are those collected in conjunction with effects measurements. These data were
collected in conjunction with sediment sampling conducted for the amphibian developmental
study (10 water samples). For the most part, all other COPCs measured in the water samples
were not retained as COPCs. Dioxins and furans were measured in all of the water samples.
However, no water quality benchmarks exist for screening. 2,3,7,8-TCDD TEQ for the leopard

frog water samples ranged from 0.6 to 43.8 ug/L.

Estimating exposure using sediment and water chemistry has several limitations (Landrum et al.
1992); therefore, evaluating the accumulated tissue concentrations of COPCs provides useful
information. Associating the effects endpoint with the tissue concentration of the contaminant
causing the effect integrates many factors that mediate bioavailability. The basic principle of
tissue residue assessment is that there is some proportional relationship between chemical
concentrations in tissue at the site of toxic action and the toxic response of interest (Eaton and
Klaassen 1995). The amount of contaminant at the toxic site of action in frogs is difficult to
calculate; hence, a reasonable substitute is measurement of whole body residues of the
contaminant. Toxic effects of many chemicals occur when certain critical body concentrations
are reached. Therefore, the internal concentration of a COPC is used as a combined indicator of

exposure and bioavailability.

Tissue concentrations of COPCs (metals, PAHs, dioxin/furans) other than PCBs were available

for five adult experimental frogs (whole body minus egg mass/ovary tissue) and three reference
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frog offal tissue samples (whole body minus reproductive tissues) for the leopard frog study.
Appendix IX pesticides and metals, dioxins/furans, and PAHs were also measured in one offal
sample from a reference specimen, as well as specimens from sites W-9a, W-7a, EW-3 (two
samples), and W-1 (4.3, 18.0, 30.0, and 0.15 mg/Kg sediment total PCBs, respectively). Total
Appendix IX pesticide levels in the reference offal samples ranged from 5.6 to 29.3 pg/kg, and
the target site offal samples ranged from 8.9 to 31.1 pug/kg. Total dioxin/furan levels in reference
offal samples ranged from ND to 127.7 ng/kg; whereas, offal samples from target site specimens
ranged from ND to 21.3 ng/kg. Total PAH levels in reference offal samples ranged from 37.7 to
127.7 ng/kg, and offal samples from the study target sites ranged from 27.9 to 62.1 ug/kg.
Sixteen metals were measured in leopard frog tissues, five of which (cadmium, chromium,
copper, lead, mercury) are amphibian COPCs. The sixth metal, silver, was not measured in
tissue. These metals were detected in all eight tissue samples, with the exception of lead (six
samples) and mercury (three samples). The range of concentrations measured in tissues from in
the study area generally bracketed the reference sample tissue concentrations, except that the

highest concentrations of copper occurred in reference tissues.

R. pipiens tissue samples were analyzed for PAHs. Given that toxic effects of PAHs are known
to be additive (Landrum et al. 1992; Swartz et al. 1995) and potentially aggravated with the
addition of UV light, upper-bound potential exposure concentrations were derived. PAH
concentrations were calculated using three methods (setting the detection limit as the actual
value, using one-half the detection limit, and setting the detection limit equal to zero) that
provided different levels of conservatism. The most conservative estimate of total PAH
concentrations ranged from 0.03 to 0.08 mg/Kg. Dioxin/furan TEQs were calculated using the
same bounding approach for ND values used for PAHs. By the most conservative method,
dioxin TEQs were estimated to range from 0.056 to 0.106 pg/kg TEQs in R. pipiens tissues from
the study area, and from 0.54 to 0.59 pug/kg TEQ in the reference tissues. These ranges
decreased considerably if zeros were substituted for ND values, but the pattern of higher TEQs in

the reference samples was still present.
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Three exposure media were evaluated for amphibians: sediments, surface water, and tissue
concentrations from samples collected at various stages of the amphibian life cycle (i.e., adult
whole body, egg mass, early larval stage, late larval stage, metamorph stage). Contaminant
levels in these media were compared to reproductive and developmental effects data obtained in
the present study to evaluate relationships between contaminant concentrations in animal tissues
and the ambient environment and adverse biological effects. Effects to the leopard frog are
presented in this section, with comparisons of biological effects to COPC concentrations in

various exposure media.

Endpoints representing each major life stage of leopard frogs were initially evaluated. The
approach used to evaluate these endpoints was based on two objectives, determination of relative
sensitivity of various life stages and evaluation of COPC concentration-response relationships.
Relationships between exposure and effects form the basis of the quantitative concentration-
response investigations. Two approaches were used to evaluate the relationships between effects
endpoints and exposure routes; 1) a comparison of magnitude of observed effects at each
contaminated location relative to the others, in the absence of the reference data, and 2) a
comparative assessment that considered the effects from the study target sites in relation to
results from reference sites. Because laboratory negative controls were not included in either of
the amphibian developmental studies, site-by-site comparison to negative control treatments
could not be performed. However, a comparative assessment of effects to COPC gradients was
conducted. The evaluation of leopard frog concentration and response data was limited to a
more qualitative presentation. Spearman’s correlations were conducted only where sufficient
paired exposure data existed on adult tissue samples (without the external reference specimens)

and sediment total PCB concentrations.

RELATIONSHIP TO THE 2000 R. SYLVATICA VERNAL POOL STUDY

The primary objective in conducting the present study was to collect adequate data to determine
if reproduction and development in R. pipiens was adversely affected in the lower Housatonic

River study area. Further, this study attempted to fill data gaps in our understanding of the
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impacts of PCB and PCB-like compound contaminated sediment and water on amphibian
development and maturation. In the present study with R. pipiens, the most striking effect on the
lifecycle of R. pipiens was reproduction. Reproductive fitness in specimens collected from the
various target site sampling locations was adversely affected. Further, PCBs and the other
COPCs appeared to be the primary cause of these effects. Although the developmental phase of
the present study in R. pipiens was somewhat hampered by a limited number of specimens to
work with due to the poor reproductive health of the species in this study area, adverse
developmental effects were also found in specimens from the target site sampling locations. As
found with the reproductive effects, this response was, at least in part, due to PCB exposure and

accumulation.

In contrast, R. sylvatica reproduction did not appear to be adversely affected in the “2000 R.
sylvatica Vernal Pool Study.” This marked difference in life phase response may be partially
explained by the differences in life history strategies between the two species. Adult R. sylvatica
females are explosive and, typically, impulsive breeders. The breeding season for R. sylvatica is
reasonably short, often over several days to a week period, but extremely intensive. After egg
laying is complete, the adults vacate the breeding pools, allowing the progeny to develop on their
own. R. pipiens, however, are much more selective and deliberate during breeding season, often
requiring several weeks to a month to complete breeding. Unlike R. sylvatica, R. pipiens adults
remain in close contact with the egg masses during, at least, part of development. The more
deliberate nature of mating and nurturing behavior in R. pipiens may have increased likelihood
of adult exposure to environmental contaminants. On the contrary, the more rapid process of
mating and less nurturing approach used by R. sylvatica may have decreased the likelihood of
adult exposure during breeding. This scenario does not account for exposure and accumulation
that occurs during the remainder of the year. Thus, other endocrinological and physiological
differences between the species may have conferred sensitivity to a particular phase of the
lifecycle. However, in both studies, developmental processes were adversely affected resulting

in developmental delay and abnormal development.

Selection of two species with different life history strategies was significantly advantageous to

the overall study of the impact of contamination in the lower Housatonic River on local
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amphibian populations, as these two species broadly account the spectrum of reproductive and
developmental strategies used by most amphibian species. However, it should be noted that this
study also clearly points out that it cannot be assumed that all amphibian species are similar in
terms of lifecycle dynamics, and extrapolation to other amphibian species should still be

performed with some sense of caution.

COMPARISON WITH OTHER STUDIES

PCB and PCB-like contaminant concentrations in amphibian tissue collected from the field have
been measured primarily in adult specimens, and are typically not accompanied by
environmental concentrations. Thus, the presence of the COPCs in amphibian tissues is fairly
well documented. However, specific bioconcentration factors (BCFs) have generally not been
determined for amphibians. It has been generally assumed, based on several studies described in
the following sections, that PCB and PCB-like contaminants accumulate in amphibians at least to

the extent found in fish (Eisler, 1986).

Following a fire at a PCB warehouse, Phaneuf et al. (1995) investigated PCB concentrations in
several species in both reference locations and downwind along the smoke plume produced by
the fire. Total PCB levels in R. clamitans (green frog) and R. pipiens collected from the plume
area were in the order of 94 ng/Kg and were as great as ca. 112 ng/Kg, whereas the mean value
from the reference site was 7.5 ng/Kg. The investigators concluded that the measured values in
the two frog species were less than that observed in bird eggs, similar to that observed in field
mice, and greater than that observed in earthworms, and bird and muskrat liver. In a study
designed to evaluate the movement of PCBs through the food chain in a national park in Spain
contaminated with PCBs, the Spanish frog (R. perezi) was found to have almost 6 times more
total PCBs than three different species of fish indigenous to the area (Hernandez et al., 1987).
Biomagnification was only evident after frog-eating and fish egg-eating birds were examined.
Concentrations in these birds were between 5- to 15-times the levels found in the fish and frogs.
Elevated PCB concentrations were also detected in various tissues of mudpuppies (Necturus

maculosus) collected from the St. Lawrence and Ottawa Rivers of Ontario from 1988 to 1992
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(Bonin et al., 1995). Whole body total PCB residues ranged from 0.1 to 1.1 mg/Kg with a mean
value of 0.4 mg/Kg. Female gonads contained an average of 0.4 mg/Kg total PCB. The most
commonly identified congeners included PCB 118, 153, and 138. These concentrations and
congeners were similar to those found in snapping turtle (Chelydra serpentina) eggs collected
from the same sites. Further study of mudpuppies in the St. Lawrence River by Gendron et al.
(1997) found more extensive levels of accumulation, with tissue residues ranging from 0.4 to
58.3 mg/Kg total PCB. However, these investigators also reported that the tissue levels of the
non-ortho coplanar PCBs, which are typically the most toxic (Eisler and Beslisle, 1996), were far

lower in concentration and ranged from 1.0 to 256.0 pug/Kg.

Under more controlled laboratory conditions, Jung and Walker (1997) evaluated dioxin uptake
and depuration in American toads (Bufo americanus), R. pipiens, and R. clamitans exposed to
spiked water as eggs or larvae for 24 h. These investigators found that the jelly coat surrounding
the egg coat contained only 1.2% to 3.7% of the waterborne dioxin. Both frogs and toads
accumulated dioxin in relation to the exposure level, with BCFs for each species ranging from
0.6 to 4.0. Interestingly, R. pipiens larvae accumulated 2.5 times more dioxin in 24 h than B.
americanus. Depuration rates were relatively fast for all three species, with half-lives ranging
from 1.0 to 7.3 d. Since PCB exposure in the present study was primarily via sediment exposure
the BCFs calculated by Jung and Walker (1997) were not directly comparable to BCFs
calculated from this study. However, Huang and Karasov (2000) determined that the half-life of
PCB 126 in R. pipiens was approximately 763 d, which is substantially different from that found
by Jung and Walker (1997) with dioxin. Since this study was conducted using oral dosing of
food material (crickets), the difference in the rate of elimination and half-life may be the result of

a combination of the different toxicants and exposure pathways evaluated.

Of the data that has been collected in adult Rana sp., whole body total PCB levels vary widely
depending on the study. Some of the greater whole PCB tissue residues recorded in previous
studies were 2.1 mg Aroclor 1260/Kg dry weight in adult Ambystoma maculatum (spotted
salamander) (Johnson et al., 1999), 1.6 and 1.7 mg Aroclor 1254:Aroclor 1260/Kg lipid weight
in R. pipiens and R. clamitans, respectively (Gillan et al., 1998). However, few case studies have

found whole body levels in ranid species at the concentrations found by these investigators in
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more controlled studies. Bonin et al. (1995) found whole body total PCB levels in Necturus
maculosus ranging from 113.0 pg/Kg to 1.1 mg/Kg. The whole body total PCB levels found in
R. pipiens in our study ranged from 154.0 ng/Kg to 5.4 mg/Kg, with the majority of the samples
above 1.8 mg/Kg. These concentrations are generally greater than those found in the previously
cited studies. Several investigators have found rather extensive accumulation of PCBs in
various adult amphibian tissues including gonads, liver, and eggs (Fontenot et al., 2000; Bonin et
al., 1995; Huang et al., 1998; Huang et al., 1999; Huang and Karasov, 2000; and Gendron et al.,
1997). In an evaluation of the distribution of PCB 126 in R. pipiens, following oral dosing of
PCB-loaded crickets, Huang and Karasov (2000) found the liver, fat bodies, gonads, carcass,
skin, and muscle tissue to be the primary organs for PCB retention. In this study, oral dosing of
0.35 or 5.0 mg/Kg in the crickets resulted in PCB bioaccumulation between 300 and 1,000
ng/Kg. In an in situ evaluation of the effects and bioaccumulation of Aroclor 1254 in adult R.
catesbeiana (bullfrog) and R. clamitans, significant accumulation of PCBs in the liver and eggs
was noted (Fontenot et al., 2000). In R. catesbeiana, liver PCB levels of ca. 2.3 £ 3.0 mg/Kg and
egg PCB concentrations of 1.4 + 2.0 mg/Kg were detected. Similar PCB levels in the liver and
eggs were detected in R. clamitans. Bonin et al. (1995) found liver and gonad total PCB
concentrations as great as 2.2 and 1.8 mg/Kg in Necturus maculosus collected from the Ottawa
and St. Lawrence Rivers, respectively. Gendron et al. (1997) reported mean gonad total PCB
concentrations ranging from 0.4 mg/Kg (reference site) to as great as 58.2 mg/Kg in Necturus
maculosus, at a highly contaminated site. Aside from our studies, few studies (including work
by Gutleb et al., 2000) specifically documented the accumulation of PCBs, in this case congener
126, in tadpoles. In that study, the investigators reported stage 25 R. temporaria (common frog)
tadpoles containing approximately 5.4 mg PCB 126/Kg lipid weight. Since ambient and tissue
total PCB levels were determined in the present study, BCFs for larval specimens were
determined. BCFs for larval specimens from sites W-6 and EW-3 and the Aroclor 1260-spiked
reference sediment (site MP) treatment were 0.03, 0.04, and 0.02, respectively. These values
were somewhat lower than values determined for R. sylvatica in “2000 R. sylvatica Vernal Pool
Study”. Whole body BCFs determined for adult R. pipiens, which were collected from sites W-
9a, W-8, W-7a, W-6, EW-3, and E-1 were 0.45, 0.12, 0.08, 0.86, and 0.17, respectively. Ovary
BCEF values for specimens collected at sites W-9a, W-7a, W-6, and EW-3 were 5.6, 1.1, 0.4, and
0.2, respectively.
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A substantially more limited database exists on the toxicological effects of PCBs in amphibians,
particularly in field studies. Birge et al. (1978) found that the 4 d LC50 value for Aroclor 1254
in R. pipiens, B. americanus, and Fowler’s toads (B. fowleri) were 3.5, 10.3, and 38.2 ng/Kg,
respectively. Sensitivity to Aroclor 1254 and 1016 increased with the age, such that 4 d post-
hatch larvae were markedly more sensitive than the immediate post-hatch larvae. Further, the
toxicity of the mixtures increased with increasing percent chlorination, which was consistent
with other studies with PCBs (Eisler, 1986 and Eisler and Beslisle, 1996). The teratogenic
effects of PCBs on amphibians include skeletal defects, such as lordosis and scoliosis, and
abdominal edema. These defects reported by Birge et al. (1978) are consistent with the
abnormalities found in the present study. Bishop et al. (1991) found significant correlations
between increasing malformation rates in snapping turtle embryos and PCB and PCDD/furans
levels. However, the increased risk of abnormality was not significantly correlated with toxic
equivalents in the eggs, indicating that individual concentrations of PCB congeners may be more
important in assessing toxicity to snapping turtle eggs than toxic equivalents (TEQs) derived

from rat, fish, and bird assays. Currently no TEQs exist for amphibian species.

Aside from the previously mentioned studies, the propensity of PCBs to induce reproductive and
developmental effects in amphibian species is not widely understood. Most studies of PCB
accumulation and effects have been performed in adults. However, few have focused on true
reproductive endpoints. Of the reproductive effects found in the present study, the most
intriguing is the inability of oocytes within female specimens collected from the target sampling
sites to develop and mature properly. Exposure to environmental contaminants can adversely
affect individuals, as well as, meta-populations of amphibians (Carey and Bryant, 1995). Most
studies have focused on effects at the individual level. Extrapolating toxicological effects
observed in individual specimens in the laboratory to effects at the meta-population level is
extremely difficult and requires an adequate evaluation of adverse responses in the field.
Negative effects at the meta-population level may be the result of multiple responses including
lethal responses, sub-lethal responses, and modest changes in biochemical homeostasis
(Blondeau and Baulieu, 1984; Kirk, 1988; Carey and Bryant, 1995; and Pickford and Morris,

1999). Sub-lethal responses include malformation, growth reduction and developmental delay.
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Changes in biochemical homeostasis in amphibians resulting from pertubation of critical aspects
of the endocrine system, such as reproductive hormonal pathways and the thyroid axis also

provide additional stress.

Amphibian reproduction can be perturbed at a myriad of different sites within the body
including, the brain, pituitary, thyroid, gonad, and liver (Pickford and Morris, 1999). Of these
systems, the gonads appear to be a primary site of action for many EDCs in several species. For
example, abnormal ovaries in female juvenile alligators from Lake Apopka, Florida have been
identified in earlier studies (Cooke, 1971; Guillette et al., 1994; Crain et al., 1997; Guillette et
al., 1995a; and Guillette et al., 1995b). The biochemical and histopathological effects of
organochlorine pesticides and polynuclear aromatic hydrocarbons (PAHs) on the ovaries of fish
have been documented (NIOSH, 1977 and Thomas and Budiantara, 1995). Thus, not only are
EDCs capable of disrupting reproductive function by perturbing endocrine systems in adults, but

also by inducing abnormalities in critical reproductive tissues.

The maturation of the amphibian oocyte represents the final stage of oogenesis, which ultimately
prepares the oocyte for fertilization. Oocyte maturation is marked morphologically by germinal
vesicle breakdown (GVBD) (Baulieu et al., 1978), and is induced by progesterone (Schuetz,
1967). Thus, maturation of the oocyte could potentially be disrupted by EDCs. Disruption of
oocyte maturation events in Rana pipiens (Lin and Schuetz, 1983) and X. laevis (Baulieu et al.,
1978) by estradiol and a synthetic estrogen has been demonstrated previously. Thus, maturation
of the oocyte could potentially be disrupted by EDCs. Pickford and Morris (1999) previously
hypothesized that progesterone-induced maturation of amphibian oocytes could be disrupted by

environmental pollutants with anti-progestin activity.

The intriguing aspects of our findings in the present study were tied primarily to recent studies
conducted, independently from this project, in our laboratory. We recently performed a
preliminary study comparing the GVBD inhibition potential and OMPR binding affinity of
Aroclor 1260, dieldrin, and several other toxicants using a high-throughput, laboratory-based
oocyte GVBD assay (Fort et al., 2002, and D.J. Fort et al., in press). The relative GVBD

inhibitory potential of the test substances evaluated was: ethinyl estradiol>>Aroclor
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1260>atrazine>dieldrin. The relative binding affinity of these toxicants to the OMPR was
expressed as: progesterone>>ethinyl estradiol (inhibitory)>testosterone (stimulatory)>atrazine
(inhibitory)>Aroclor 1260 (inhibitory)>dieldrin (inhibitory). Washout studies, however,
indicated that although the competitive binding affinity of ethinyl estradiol for the OMPR was
the greatest of the compounds evaluated, testosterone, Aroclor 1260, and dieldrin were more
tightly bound to the OMPR than ethinyl estradiol. These results suggested that organochlorine
pesticides (methoxychlor is also an OMPR antagonist [Pickford and Morris, 1999]), and PCBs
had the potential to alter oocyte maturation. Considering the large difference between the total
PCB levels and the PAHs, dioxins/furans, and metals in the adult females, it seemed plausible
that PCB and PCB-like COPCs may have been responsible for the inhibition of oocyte
maturation. Gendron et al. (1997) found decreased corticosterone production in hypothalmo-
pituitary axes of female Necturus exposed to PCBs in the wild. Thus, it is likely that PCB and
PCB-like COPCS may have affected female reproduction at various biological sites within the
organism. It is also interesting to note that corticosterone is a strong natural agonist of the
OMPR and an inducer of precocious metamorphosis in amphibians. On a larger scale, these
additional studies provide some mechanistic evidence for the disruption of reproductive fitness in
amphibians by several of the COPCs evaluated in the present study, including PCB and PCB-like
COPCs.

Virtually no information exists on the effects of PCBs on male reproductive status. A recent
study (Travera Mendosa et al., 2001) indicated that several classes of organic contaminants were
capable of altering various aspects of gonadal differentiation in larval aged amphibian tadpoles.
We have noted the adverse impact of organic contaminants on male reproductive fitness (Fort et
al., 2001). Additional studies will be required to determine which specific processes of gonadal
differentiation and spermatogenesis are affected. The biological impact of reducing the number
of sperm cells and increasing the rate of sperm cell dysmorphogenesis on reproductive
performance also needs to be addressed so that these effects can be translated to effects at the

local population level.

Slightly more information is available on the effects of PCB and PCB-like contaminants on

amphibian development. This may be due to the general thought that early life-stage amphibians
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are likely to be the most sensitive to exposure to PCBs in the environment. No significant effects
of PCB 126 exposure (0.05-50 pg/L) in R. pipiens and R. clamitans tadpoles on hatching
success, early malformations, body weight, snout-vent length (SVL), or organ mass weight were
found by Rosenshield et al. (1999). These investigators, however, did find a decrease in survival
and swimming speed, and an increase in abdominal edema in later stage tadpoles at the highest
concentration tested. In the same study, an increasing proportion of metamorphosed specimens
were found with increasing PCB concentration in both species, with the exception of the highest
concentration, which was developmentally toxic. In the present study, as opposed to the “2000
Rana sylvatica Vernal Pool Study”, we did not observe this trend of increasing numbers of
metamorphosed tadpoles from field collected egg masses from the more highly contaminated
sampling sites. However, in the present study, more rapid embryo-larval lethality substantially
reduced the number of specimens able to undergo metamorphosis, making evaluation of effects
on metamorphosis difficult. It is plausible, as was noted by Rosenshield et al. (1999), that the
developmental effects observed in this study, may have masked potential effects on

metamorphosis.

In an in situ evaluation of the effects and bioaccumulation of Aroclor 1254 in R. catesbeiana and
R. clamitans, by Fontenot et al. (2000), no effects on SVL and body weight were found. Jofre
and Karasov (2000) found similar results, including an increase in percent metamorphosis, but
that the time to metamorphosis was unaffected. These investigators also found increased
incidence of edema in R. clamitans and R. pipiens exposed to 0.005-50 ng/L PCB 126. Gutleb et
al. (1999) found no increase in early embryo-larval malformations or detrimental effects on
growth in X. /aevis exposed to 1.1 nM to 1.2 mM Aroclor 1254 for 4 d. However, these
investigators did find that administration of Clophen A50 to females prior to breeding, in X.
laevis and R. temporaria, altered retinoid signally processes in developing larvae. X. laevis
larvae exposed for 80 d to 7.7 pM-6.4 uM PCB 126 showed increasing numbers of
malformations, including those types mentioned previously. Gutleb et al. (2000) found that
administration of mixtures of Clophen A50 and PCB 126 caused prominent tail (including
notochord) and eye malformations, in addition to fin and depigmentation defects, and edema.
Finally, studies conducted by Reeder et al. (1998) found increased male:female sex ratios in

cricket frogs (Acris crepitans) found at sites with high PCB and PCDF concentrations. The
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primary effects documented in adult specimens, including recently metamorphosed animals,
included necrosis of the kidney, and discoloration and necrosis of the liver (Huang et al., 1998).
Of these malformations, the eye and fin malformations were perhaps the most intriguing, based
on the consistency of this finding and potential connection to the disruption of retinoic acid
homeostasis in the developing embryo. Since induction of lens development of the eye is
induced by the biological morphogen, retinoic acid, disruption of this process may result in
abnormal development of the eye. Retinoic acid signaling pathways are also required for normal
development in amphibians and fish (Sive et al., 1990 and Vandersea et al., 1998). Huang et al.
(2001) found that R. pipiens exposed to PCB 126 showed marked signs of oxidative stress.

Two recent studies, conducted by Kadokami et al. (2002) and Savage et al. (2002), further
describe the potential effects of PCBs, as well as PCDDs and PCDFs, on amphibian
development. The first study attempted to link the exposure to and accumulation of co-planar
PCBs, PCDDs, and PCDFs on the occurrence of limb deformities in R. ornativentris (mountain
brown frog) and R. japonica (Japanese brown frog) at a contaminated site relative to two selected
reference sites. The incidence of forelimb malformation, characterized as polydactyly, in the
effected site was ca. 1.0-2.0%, whereas the baseline effect was estimated to be approximately
0.1%. Since the whole body tissue concentrations of the contaminants of concern were similar
between normal specimens collected at the target site and the reference site, the investigators
concluded that this specific limb malformation was not the result of exposure to these
contaminants. The total co-planar PCB levels recorded in the adult whole bodies of target sites
and reference specimens (n=15 for target sites and n=2 for the reference site) ranged from 134.0
to 618.0 pg/Kg. No investigation of other potential causes of limb malformation, including
parasites, was discussed. Further, the investigators only evaluated normal adult specimens and
did not evaluate abnormal specimens of varying ages to evaluate potential differences with the
normal specimens, limiting their ability to establish the conclusions drawn. In the present study
and the “2000 Rana sylvatica Vernal Pool Study”, the incidence of limb defects was much less
than the characteristic facial, mouth, and tail malformations. In the study by Savage et al.
(2002), the effect of PCB-contaminated sediment, from Franklin County, New York, on
developing R. sylvatica was evaluated. Healthy R. sylvatica tadpoles from an external site were

exposed to either 20 or 40 g of sediment, originally containing ca. 326.0 mg/Kg total PCBs, for
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12 d with mortality and behavioral effects (activity and swimming speed) monitored. Further,
two different exposure scenarios either allowed the tadpoles to come in direct contact with the
sediment or not have direct contact with the sediment. In either case, the specimens exposed to
40 g of sediment accumulated approximately 128.0 and 33.0 mg/Kg total PCBs in the sediment
contact and non-contact treatments, respectively. Likewise, tadpoles exposed to the 20 g
sediment treatment (sediment contact/non-contact) accumulated total PCB levels of 22.0 and 6.0
mg/Kg. Regardless of amount of sediment used, significant larval mortality was observed.
However, greater mortality was noted in the specimens exposed directly to the sediment than in
those in the non-contact treatment. These investigators also found that swimming behavior and
activity were, likewise, affected by these treatments as well. However, a greater effect on
activity was noted in the non-direct sediment contact treatments. These results were also similar

to those found in the present study, as well as the “2000 R. sylvatica Vernal Pool Study”.

Results from the previous studies described in the preceding paragraphs were reasonably similar
to the results obtained in the present study. These previous studies point out that PCB and PCB-
like contaminants are capable of altering normal reproductive function, inducing abnormal
development, altering metamorphic patterns and sexual development, and causing organ system
pathology. The malformations observed in previous studies were similar to those observed in the
present study. Although the gonads have been a primary focus for bioaccumulation of PCB and
PCB-like contaminants, little previous work has been performed to understand abnormalities in
gonad development in relation to PCB exposure. In addition, an increase in the percent of
specimens that metamorphosed and pigmentation problems associated with improper
development of the skin was also observed in the present study. Overall, the results from the
present study are more dramatic than those reported previously. However, based on sediment
PCB levels and tissue residues, the lower Housatonic River study area was appreciably more

contaminated that the sites studied in the other reports discussed.

Huang and Karasov (2000) made an astute observation in their studies of liver pathology in R.
pipiens exposed to radio labeled PCB 126. These investigators suggested that liver pathology
was not necessarily related to the dose administered, but was better correlated with the length of

exposure in adult specimens. Trans-generational transport of the COPCs may play a more
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significant role in early developmental toxicity. However, data gaps prevent us from
determining the impact of trans-generational contaminant transfer on longer-term developmental
processes. It is important to understand that relationships between time of exposure, tissue
accumulation, and effects induced are not necessarily significant in the induction of early
embryo-larval malformations. As was found in this study, the relationship between early
embryo-larval malformations and tissue residues was usually not strong. More important was
the exposure to the developmentally toxic material at critical time periods, or windows, during
development. In this case, if exposure occurs at the appropriate concentration at a critical time of
development, an abnormality may result. Because this dichotomy between short-term
embryological and longer-term developmental and pathological effects exists, determination of
toxic thresholds and adequate protection levels is extremely difficult. The extent of

contamination in the Lower Housatonic River study area compounds this difficulty.

Results from the present study, as well as, most studies conducted to date have focused primarily
on effects at either the individual level or the local population level. In fact, few studies, if any,
adequately combined both field and laboratory components, nor provide extrapolation of
laboratory-based individual data to field-based local population effects (Fort and McLaughlin, in
press). The impact of organochlorine contamination (primarily PCBs) on amphibian populations
in Southwestern Michigan was recently evaluated by Glennemeier and Begnoche (2002).
Although these investigators found toxicological effects of PCB contaminated sediment in
developing R. pipiens and R. utricularia larvae, no apparent effects were observed at the
population level. Population surveys were based on three separate calling surveys conducted
over an unknown portion of one year (1997) and limited time-constrained visual encounter
surveys during and unknown portion of 1998. These investigators found that ranid adults and
larvae collected from the field sites contained total PCB levels lower than that found in the
sediments. The maximum total sediment PCB levels in the sediment in the Glennemeier and
Begnoche (2002) study was 39 mg/Kg total PCBs. Glennemeier and Begnoche (2002)
hypothesized that the apparent lack of population-level effects of PCBs in the field could be
explained by limited contaminant accumulation rather than low physiological sensitivity to
chronic PCB exposure. This work adds to a growing controversy over the actual sensitivity of

amphibian populations to organochlorine contaminants. Glennemeier and Begnoche (2002)
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studies support studies by Fontenot et al. (1996) and Harris et al. (1998a and 1998b) that have
suggested that amphibian populations are less negatively affected than other taxa by

organochlorine contaminants.

The adequacy of the population surveys from the Glennemeier and Begnoche (2002) is difficult
to determine due to both the limited nature of the surveys and the lack of adequate population
modeling. It is likely that without modeling over a five to ten year period, negative population
effects would not necessarily be observed. In addition, the suggestion that bioaccumulation is
directly relative to biological effects and that population level effects will not be observed in taxa
that do not extensively bioaccumulate PCBs is not necessarily founded as biotic and abiotic
exposure during critical phases of the lifecycle is more likely to be significant factor. In
addition, accumulation of contaminants, including the COPCs considered in the present study, in
amphibians should not necessarily be assessed based on whole body analysis, since critical
tissues, such as the ovary and liver, tend to accumulate substantially more PCBs than the
remainder of the body. The present study strongly suggested that the reproductive organs in
female R. pipiens were not only a toxicological target, but also a site for extensive
bioaccumulation relative to the whole body. Finally, if Huang and Karasov (2000) are correct in
their assertion of the importance of the temporal variable in mediating the toxicological effects of
PCBs in anurans, the length of exposure during critical periods of the lifecycle may be more

important than the actual exposure concentration or extent of accumulation.

It is possible that more significant remediation standards for these COPCs in the environment
will be required to protect amphibians in the affected area from accumulation and potential
longer-term effects than shorter-term early developmental effects. Both outcomes must be
considered to adequately protect amphibians from the adverse effects of PCBs in the
environment. However, future studies are needed to directly compare the individual and local

population level sensitivities to laboratory and field exposure to PCBs.
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CONCLUSIONS

Results from the present study demonstrated the negative impact of a myriad of contaminants,
most notably PCB and other COPCs, on R. pipiens reproduction, development, and maturation in
the Lower Housatonic River watershed. Of the effects detected, however, the most striking
effect observed was on reproductive fitness. Reproductive fitness was compromised in both
male and female specimens, with the most marked toxicological effects being noted in the
females evaluated. Elevated PCB residues were found in various R. pipiens tissues evaluated
throughout this study. While the leopard frog study cannot unequivocally implicate PCBs as the
primary contaminant responsible for the observed effects in the leopard frogs, the accumulation
of other COPC:s in tissue samples was not as great as that of PCB accumulation. The
concentrations of the other COPCs detected in specimen tissue samples from target sites were
not appreciably greater, and occasionally less than levels found in reference specimens. For

example:

1) Two of the greatest total metals concentrations came from reference animals. The
greatest total metals value for a target site specimen was within the range of the two
reference values.

2) The greatest measured total pesticides concentration in the reference samples was 30.0
ng/g. The greatest measured value in the target site specimens was 31.0 ng/g. Overall,
tissue concentrations in the target site specimens were within the same range as the
reference specimens.

3) Dioxins and furans were not detected in the adult experimental analysis frogs. The
greatest total dioxin/furan value detected was from a reference animal (128 pg/g).

4) The greatest measured total PAH concentration was in a reference female.

5) The target specimens’ tissue total PCB concentrations were frequently one or more

orders of magnitude greater than levels measured in the reference specimens.

The extent of bioaccumulation was determined by both geographical and temporal factors. Thus,

both the location of the adult frogs and developing egg masses, and duration of environmental
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exposure appeared to determine the extent of contaminant accumulation in the tissue.
Reasonably strong relationships were established between the incidence of reproductive stress
and embryo-larval malformation, and levels of PCBs and other COPCs in both sediment and
respective tissues. Results from the present study suggested that both maternal transfer and
environmental exposure and accumulation of PCBs contributed to the adverse developmental
effects observed. Although complex non-interactive and interactive relationships between the
contaminants identified and the influence of other non-chemical stressors must be considered,
results from the present study indicated that the most significant factor in the toxicological
effects observed was exposure and accumulation of PCB and other COPCs during critical phases
of the life-cycle. Further, it was nearly impossible to discriminate the effects resulting from
exposure to PCBs relative to those induced by PCB-like COPCs. Overall, this study has
identified a biologically significant impact of PCBs and other COPCs on reproductive stress

observed in R. pipiens.
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Sample Exposure Scenarios for
Developmental, Crossover,
and Spike Studies
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Appendix A

FORT ENVIRONMENTAL LABORATORIES
HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION / DEVELOPMENT STUDY 2000 OVERVIEW

Field Collection
(target and reference sites)

'

Laboratory

(reproduction and development
study conducted)

Reproduction
(evaluation of reproductive

capacity and artificial fertilization)

v

Receipt of adult male and female
frogs per site

!

Development

(evaluation of egg mass viability, larval development and
—» maturation using reference larvae from artificially fertilized
egg masses and target site larvae from field collected egg
masses and larvae; all test larvae were of similar age and

cultured in laboratory)

'

Physical observations of adult frogs

Receipt of egg masses and larvae from selected
target sites and water and sediment per site

.

Artificial fertilization (in vitro)
(Successful for reference specimens,
unsuccessful for target specimens
due to poor reproductive fithess)

L

‘

Larval Crossover Study Spike Study
Development | (transgenerational | (reference site
Study transfer vs. spiked with
environmental Aroclor 1260)
exposure)

Data Endpoints
Whole body weight

Ovary weight

Testis weight
Gravidity

Oocyte characteristics
Sperm characteristics

tPCB on ovaries and whole body composites
COPCs on adult females w/o ovaries

tPCB
APP IX Pesticides
Dioxins/Furans

O O O O O

PAHs

Metals

Data Analysis
e Hypothesis testing

o ANOVA

o Kruskal-Wallis ANOVA

e Correlation

N

/

Larvae cultured in

site water/sediment through
metamorphosis in static renewal

:

Data Endpoints
Egg mass viability
Larval development
Larval growth
Metamorphosis

and egg mass, larval

Water physio-chemistry
tPCB on water, sediment,

and metamorph tissue

’




Appendix A

HOUSATONIC RIVER PROJECT

RANA pipiens DEVELOPMENT STUDY 2000

SITE WATER/SEDIMENT/CULTURE IDENTIFICATION

Site Location Sample Number
Weston ID Woodlot ID Water Sediment Larval Culture
TAO3RP31 E-5 H3-SW000027-0-0M30 H3-SE001246-0-0000 No Sample Sent '
(Rec'd 3/31/00) (Rec'd 3/31/00)
TA04RP32 W-9a H3-SW000030-0-0M30 H3-SE001249-0-0000 No Sample Sent '
(Rec'd 3/31/00) (Rec'd 3/31/00)
TA04RP33 W-8 H3-SW000029-0-0M30 H3-SE001248-0-0000 H3-TA04RP33-0-TP01’
(Rec'd 3/31/00) (Rec'd 3/31/00) (Rec'd 1 tadpole 5/4/00)
No study conducted
TAO8BRP34 W-7a H3-SW000028-0-0M30 H3-SE001247-0-0000 H3-TAO8RP34-0-EM01
(Rec'd 3/31, Added 4/19) | (Rec'd 3/31, Added 5/8) (Rec'd 4/19/00)
196.8g sed/3L water (Hatched 4/19-20/00)
TAO8RP35 W-6 H3-SW000032-0-0M30 H3-SE001251-0-0000 H3-TAO8RP35-0-TP01
(Rec'd 3/31, Added 5/4) (Rec'd 3/31, Added 5/9) (Rec'd 5/4/00)
238.2g sed/3L water Stage 20
TA10RP36 W-4 H3-SW000031-0-0M30 H3-SE001250-0-0000 H3-TA10RP36-0-EM01
(Rec'd 3/31, Added 4/16) | (Rec'd 3/31, Added 5/8) H3-TA10RP36-0-EM02
247.2g sed/3L water (Rec'd 4/14/00)
(Hatched 4/16-17/00)

Page 1 of 3




Appendix A

HOUSATONIC RIVER PROJECT

RANA pipiens DEVELOPMENT STUDY 2000

SITE WATER/SEDIMENT/CULTURE IDENTIFICATION

Site Location Sample Number
Weston ID Woodlot ID Water Sediment Larval Culture
TA10RP37 EW-3 H3-SW000034-0-0M30 H3-SE001253-0-0000 H3-TA10RP37-0-TP01
(Rec'd 3/31, Added 5/4) (Rec'd 3/31, Added 5/9) (Rec'd 5/4/00)
227.1g sed/3L water Stage 20
TA12RP38 E-1 H3-SW000035-0-0M30 H3-SE001245-0-0000 H3-TA12RP38-0-EM01
(Rec'd 3/31/00) (Rec'd 3/31/00) H3-TA12RP38-0-EM02
(Rec'd 4/18/00)
Salamanders
No study conducted
TA12RP39 W-1 H3-SW000033-0-0M30 H3-SE001252-0-0000 H3-TA12RP39-0-EM01
(Rec'd 3/31, Added 4/20) | (Rec'd 3/31, Added 5/8) (Rec'd 4/20/00)
203.7g sed/3L water (Hatched 4/23-24/00)
TAWLRP25 WML No Sample Sent No Sample Sent No Sample Sent !
TAMPRP40 MP H9-SW000049-0-0Y24 H9-SE001279-0-0000 R3? Larval Composite
(Rec'd 5/30, Added 6/5) (Rec'd 5/30, Added 6/5) (Hatched 5/21/00)
296.4g sed/3L water
TA3MRP26 TP No Sample Sent No Sample Sent No Sample Sent !

Page 2 of 3




Appendix A

HOUSATONIC RIVER PROJECT

RANA pipiens DEVELOPMENT STUDY 2000

SITE WATER/SEDIMENT/CULTURE IDENTIFICATION

Site Location

Sample Number

Water

Sediment

Larval Culture

WestonID |  Woodlot ID
Crossover Study

R1 Larvae in

TA04RP33 W-8

Water/Sediment

H3-SW000029-0-0M30
(Rec'd 3/31, Added 5/9)

H3-SE001248-0-0000
(Rec'd 3/31, Added 5/9)
251.49g sed/3L water

R1-F001° Larvae
(Hatched 5/3/00)

Crossover Study

R3 Larvae in
TA04RP33
Water/Sediment

W-8

H3-SW000029-0-0M30
(Rec'd 3/31, Added 6/5)

H3-SE001248-0-0000
(Rec'd 3/31, Added 6/5)
251.4g sed/3L water

R3? Larval Composite
(Hatched 5/21/00)

Crossover Study

R3 Larvae in
TAMPRP40 MP
Water/Sediment

H9-SW000049-0-0Y24
(Rec'd 5/30, Added 6/5)

H9-SE001279-0-0000
(Rec'd 5/30, Added 6/5)
296.4g sed/3L water

R3? Larval Composite
(Hatched 5/21/00)

Spike Study

R4 Larvae in
TAMPRP40 MP
Water/Sediment
(spiked/unspiked)

H9-SW000049-0-0Y24
(Rec'd 5/30, Added 10/30)

H9-SE001279-0-0000
(Rec'd 5/30, Added 10/30)
251.4g sed/3L water
Spiked w/Arochlor 1260
(30mg/kg sediment)

R4* Egg Mass

! Development studies were not conducted on RP Sites 31, 32, 33, 38, 25, and 26 due to limited or no sample available.
2 R3 refers to third set of reference adult R. pipiens .
% R1 refers to first set of reference adult R. pipiens .
R4 refers to artificially fertilized R. pipiens reference egg masses.

Page 3 of 3




Appendix B

Chain-of-Custody Documentation
For Field Samples

Chain-of-Custody Documentation
For Tissue Samples
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Appendix B

Field Samples

Chain-of-Custody Documentation

FEL — Lower Housatonic River Project



15/98

Lab Batch Number

|-BsT=F 2~ 067493

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

.2063

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # | Volume Water (mi) <
Project Congact/Phone #T0& D@\ o mc# (Per Container) [ 4 (0z.) ‘-"&
Lab Name e G<ou {\D Preservatives Water g
P i -
Turn Around Time (TAT) (Per Container) [™soiq =
Deliverable Type: 1 <7 T% g P~
Account # ANALYSES S<iB<loglag|l g | £ |EEIES 2| .| 8|58
REQUESTED g9|s5|0L|oL| R | £ |RF|gg|C | ¥ |8 &5 C\L¢\
Lab Matéix v v Indicate Method Number ¥ ¥
s or COC Collected ,
Sa;;:)ple Client ID/Description Chosen | Matrix DatefTitme
* MS IMSDAD
ey (H3-TAI12RP3%-0-mio| X Blasloo 10as X
o2 [H3-TAIZRP 3% ~o— Mo |
003 [H3-TAIARP3I¥ -0-Foo | J
) H3-5E001d45-0-0000 <
008 |H3-5W00002%-0- o m 24 W = — _
4 X
- i
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
L.QOW"CQ F(\aé w& A \AC/\"\O Y\ Sb -%lediment L Samples were: COC Tape was:
80 - Solid .
. 1) Shipped or 1) Present on Outer Package
5 Nd’ i\l/‘. vsvl:gge 2. Hand Delivered or (N)
Y g:gii: Airbill # 2)(1](%/Iilg)ken on Outer Package
“w* . ; (N)
- o~ é ‘anq Jolen 5 DS - Drum Solids 3. 2) Temperature Bk or
x= L@P;‘J g % P P‘ EL}-g]Ir);rugL%lE:‘iime Temp. &% °C 3) Present on Sample
WP - Wipes 3) Received in Good Condition @ or (N)
?:g::er X Dor (N) 4) Unbroken on Sample
— - P - 4) Labels Indicate Properly Preserved or (N)
Relmgmshed Rec;uved Date Time Relmgulshed Reclfxved Date Time AXPor (N) COC Record Present Upon
by Y Y A 5) Received Within Holding Times ~ Sample Reception?
3&‘”00/0100 A¥Dor (N) (_(_?_13},; (N)
- . Discrepancies Between Samples NOTES:
Pk Ff—| A 57 -2 Labels and COC Record?
L \ (Y) o
Page] of *.




Lab Batch Number Chain of Custody
roeschkoasnaey  CHAIN-OF-CUSTODY/LAB WORK REQUEST B
Client Housatonic River Site Number/Type Water
Client Work Order # £ Contalner Solid
Work Order & ; e Volume | Water (ml) 3
Project Contact/Phone # ﬁ_:_fiﬁ.(_"lﬁ,s— A e Solid {oz.)
Lab Name _sﬁuu‘_cﬂu?o— Preservatives | Water =
Turn Around Time (TAT) (Per Comin e =
Deliverable Type: — — e 5
Account # s [es[izlsslse| e | 8 R8RS s | - | & 24|
Lab . MatE”‘ o =, ¥ ¥ Indicate Method Number v
Sa;;:lple Client Il:lul'[}-s:eill:rlpt;ul"'dnIC Chosen |Matric | Date/Time
o 2 772t ms [wsown
oo |H3-TARH BP 3&-0- Mo | X Blslee josO X
oo 2 I mood |
003 | Mao3 i
oo Moo Y Jacjo? (o0
cos moos | ]
Cole Mmoo G /
oo+ Fan2 |
pc¥ Fonz |
009 FooY |
DD Fops |
O i — Foob L | L
oi2l__* |H3-4$wabwadd-6-omas W sjos |36 =
Special Instructions: Iq\‘[lsgllx Codes ?aﬂaﬁsinns: LAE USE ONLY
X= Qa\m ?l Pl ens EE; ;?Em ?E:L:;:er:. 4 ﬁ[:]eg'];:?eﬂ:;m A
% - SHe wedec Loc locatian W Wate 2 - e z,‘fjm;; A
TFI'{:"L] R-'Pi.? ﬁgﬂ;.r,..,s.;_,m 3, 2}'I'tmp¢m1uru-l}5rk (53 or (N) age
Pﬂﬁ'} {Jj i EI.'%EE?LI;E::MR Temp,_ B  oC 3) Present on Sample
WP - Wipes 3) Regeived in Good Condition @> or (N)
Fof (ﬁ or (N) 4) Unbroken on Samgple
e - - 4) Labels Indicate Properdy Preserved @ or (N)
Relinguished Received Date Time Relinquished Received Date Time (L3 o (N) COC Record Present Upon
i b by by by 5) Received Within Holding Times ~ Samplg Reception?
g bﬁaggt;m ¢EP or (N) or (N)
i ] :j’(f,,n W E ; Pﬂg‘]‘ A :)%E:%%;:mﬁmmks NOTES:
& AN
S




Lab Batch Number Chain of Custody
CHAIN-OF-CUSTODY/LAB WORK REQUEST 17!
WesKRY( -ESEga--035 Q a?CJG b
Client Housmonic River Site __| Number/Type Waier -
Client Work Order #__ i Chnrsac Solid =
Work Order # Volume Water (ml) .
Project Contact/Phone # Afgﬂ_‘e— (Per Contalace) §o i or) >
Lab Name M roud Preservatives Water g
I {Per Container) Solid .
Turn Around Time (TAT) i ::i
Deliverable Type: = = =15
ANALYSES PEP eulm | € |BEIBS] = |, £ 4
Aczount % REQUESTED ES|E& JE3E|E |2 £2|82|C | : N
Lab Matrix ¥ ¥ Indicate Method Number P
" s b ies QC COC Caollected
Sa;]nple Client ID/Description Chosen | Matrix | DateTime
b MS [MSDLD
013 | % |N3-5E 01398 -v- 0000 ) ;Z.)sfw (436 X
L
../f
Special Instructions: Matrix Codes Date/Revisions: LAR USE ONLY
\ S - Sodl
% SH{ 5&-1 Mhevit §‘or l‘?_’z,.,‘{--' dv] 8D - Sediment L. Samples were: COC Tape was:
EE 'SSI':::EI 1} Shipped or 1) Present on Cuater Packsge
TAcY R P33 g 3. Hand Defivered (Y) or (N)
2 {:E_ Airbillh 23 Unbroken on Quter Package
D5 - Drum Solids 3 2) Temperature Blank (Y} ar [(N)
EI:.EIEI;E‘L]I-“E:;““ 1} Temp._____________°C 3) Present on St}zup]::
WE - Wipes 3) Received in Good Condition (Y) or { N)
T (Y) or (N) 4) Unbroken on Sample
— - - e - 4) Labels Indicate Properly Preserved (Y) or [N)
Relinguished R-euhewzd Date Time I-te]mEuwhed Rcr:l;:w:d Date Thme (Y} or (N) COC Record Present Upon
by ; ¥ Y A 5) Received Within Holding Times Sample Reception?
8 Pk (ol b [0300 &y
z i Discrepancies Between Samples NOTES:
o ; Y AV %2) Labels and COC Record?
2 i }.:, (Y) or (N)
& Pags/ Nor
]




/!
Lakb Batch Number Chain of Costody
‘ | . CHAIN-OF-CUSTODY/LAB WORK REQUEST 2065
g - T .
CHeni Howsatnmic Biver &ite e Mumberype W gy
Client Work Order # C-ontatner Salid
Wark Oxder # { Yolwme waler cenl]
Praject c-:mmrrhﬁu " M&!@é (Per Comtaimer) [0
. Preservall Wacr o
1.ab Name _ S _‘éﬂrﬁ“w____ | Dreservatives ‘sc:: 5
Tucrn Around Time (TAT) i
. i b
I:::::T Tvpe: ANALYSES I EIN g% HEET ey
! i e e . REQUESTED E::c* été EE 3 E E E 5 _.E_.::E & " = 5 . ‘:__
wuqtéu ¥ ¥ Indicate Method Number ¢ ¥
. - cOC Colbected
Client l'D-I"Dﬁcnpth Chosen sMatrx DTl
M3 MDA
3-THO3RP3 -0- Fa x__ Bltike (195 X
ooa W3- Suntodd- 0-0maY w | \ [
0o 13 -SeoddiG -0- 6000 o L = s
d <
d
Spocie Inetructions: Matrix Codens Drate/Revisions: LAR USE QNLY
8 - Boil
: K00 - Nelimenl L. Samples wire: LM Tage ws:
= Q&V‘ﬁ p }Q'ﬂhj SU - Salld 1) Shipped ar 13 Present on Onarer Package
le o g 3 Hand Delivered ¥ oar (MY
iR ALbill #
5_L L ﬂ_ﬂ"' _— 2} Unbwoken oo Outer Packape
Q\qubl\hﬂ / I"Il.'lii '*gnui Sallle 3 23 [ empeTalure, tf'l o N3
EI' “:rr:: .Il-":r:hu ' Tomp. | ém fC 3 Present un Sanpke
WE - Viprs 3 Rexgived in Good Gondition P ar (NJ
l)g_-ll";l:nr ‘Ef-? w (N2 4f Unbroken on Smaple
&) Labsls Indicaie Properly Proserved #7007 (N3
Relinguished Recelved Date | Time || Relnquished Ruveived Date | Time or (N} ©0C Record Preseal Upoa
by F by by by 5 %ﬁ\'ﬁ Within Hlding Tines Samgle M'?’E"; *
\ W
3 By o 01332 AR 4
= L " TEpOncCecs RO SUDpe .
@ k74 7"’/1—— 3;55‘!53 B:30 Labels and GO Repond?
g 1 ‘l_ LV ) -
% Paped of b
.




Lab Batch Number Chain of Custody
PRI it CHAIN-OF-CUSTODY/LAB WORK REQUEST ShiE
Client _____ Housatomic River Site B » Number/Type Waler e
Client Work Order # S Solid =
Work Order # " LA W Volume Water (ml) '2'-'-‘\
Project Contact/Phone # ﬂﬂﬁ;ﬂ&e— (e o Solid (oz.) .._ﬁ:
Lab Name o Preservatives Water B
Turn Around Time (TAT) b=l o] S 2L
Deliverable Type: = - T 'ﬁ
Account # ANALYSES g Exluglaz| 8 'E g HEE P 5 E g
REQUESTED B | 5= dE|S2| ¥ | 3 2E|1EE| O | °| 5 |S9iEE
Lab Mat&ix ¥ ¥ Indicate Method Number ¥
Sample Client ID/Description Cl?usen h-{ifufi’x ;;:’ﬁﬁﬂu
No. MS [MsnLD)
ool |H3-TAHRP2R-2- Feol X Rbslee le3o al
oo Fool / ]4r
503 Foo3 —
-loos/ me o ST | Hoe
005 0SS |
0L £O06 2k
oF Moo ( - [03&
00% Mmeo d 3lee 1400
07 med 3
016 Moo Y — ]
aff Moo 5 =
2 e — NS 5 e —
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
5 - Soll SIENED - ChamaaDd ard E'L'g ;
: : .M =13 . 7
)r" Q_mm ?:P1 {,f\_ 23%‘::]’““ PaAlidh © CA-PEEL. . R m?[ﬁ WEre: COC Tape was:
SL - Sludge — 1) Shipped __ or 1} Present on Outer Package
W - Water 2. Hand Delivered (Y) oo (N
Foo 1 h}-c} A R 2) Unbroken on Outer Package
C'] DS - Drum Solids 3. 2} Temperature Blank (Y) oo (W)
E': é{;‘;‘rﬂ‘{:ﬂl;hﬂi‘;a“ Tempt. - 9C ) Frff:icn: on Sn\rrnpll:
WP - Wipes 3) Received in Good Condition a8
?:?&:‘r (Y) or (N} 4} Unbroken on Sample
- - - - 4) Labels Indicate Properly Preserved (Y) or (M)
Relinquished Received Date | Time R*‘-““g“'sh'-’d ““—:“’“‘ Date | Time (Y) or (N) COC Record Present Upon
by by b ¥ 5) Received Within Holding Times ~ Sample Reception?
= (¥) or (N) (Y)or (N
E mw 3 ;;w ﬂ‘MS‘H Discrepancies Between Samples MNOTES:
E A Paaa sbette |oroo Labels and COC Record?
& Lz 5 \ ;\ (Y¥) or (N)
-:E‘; Pagel oft”
&




Lab Batch Number Chain of Custody
H -OF- BW
AT, (U0 S AT CHAIN-OF-CUSTODY/LAB WORK REQUEST Gk
Client Haousatonic River Site Number Type Waler
Client Wark Order # Container Salid =
Work Order & Volume Water (mi) B
Project Contact/Phone # A.Hain s (Per Container) | oy s ¥
Labh N S'EE(JE:E (=) l[ ) | Preservatives Waser
» " o e ._&_ T {Per Conlainer) Solid hé_
Turn Around Time (TAT] iy -~
Deliverahle Type: o
e e S V5N P Y P PR e e T I PP
: REQUESTED EQ|EE|GE|0AL| 2 | 2 |B5|EE| 0 | @& [Ea(L
Lab Matrix ¥ ¥ Indicate Method Number 4 ¥
Sample Client ID/Description C}?tgen NEI:IE:IK I;*ﬁ;i;:::ﬂ
No. MS VI
i = -
o1z |t |H3-3g00l5-2-00d0 | /5 ol gED asho 135 >
GIH4 — %*‘?L.LJGWJ_.?O-&*!?!'?TJS;/ T W) 2 kL 1
b
Special Instructions: Matrix Codes Date/Revisions: LAR USE ONLY
5-5oll
1. r s :
[y 1 S - Sediment Samples were: COC Tape was:
- S weder !ngtrmenf" So Ef'ssi’JLL 1) Shipped or E}E;cnlm{}‘ubcrl-‘xmt
e Hand Delivered or (N)
o cdionl THAOHRP 3 W - Water 2, o ——
lo¢ e f::i Adbild, 2) Unbroken on Outer Package
D5 - Drum Solids 3 2) Temperature Barrk (@ or (N)
B b ieie [ Top B3 monsami
WP - Wipss 3} Received i Good Condition [@ o (N)
IE-I'?:I'.‘SL"F I3 or (N) 4} Unbroken on Sample
S— - = - 4) Lahels Indicate Properly Preserved [@ or (M)
Relinguished Received Dute | Time Hetmgulshed R'-"-‘I;H*Ed Date | Time €D or (N) COC Record Present Upon
by i by ¥ Y 5) Recetved Within Holding Times Sample Reception?
8 Dy A [23loo 0% (5] & o0 s
- L] Discrepancies Between Sumples MNOTES:
& g : 3
] ;.ﬂﬁ%@ J,Zméo o500 Libels and COC Record?
8 ( R,g?\' g (¥) or D
o S
Q
&
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Lab Batch Number Chain of Custody
WESEN 57502 - 07508, CHAIN-OF-CUSTODY/LAB WORK REQUEST 2067
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid i
Work Order # Volume Water (ml) L
Project Contact/Phone # A. F lreq ne S (Per Container) ¢ .4 ;) Q
Lab Name STOO CR & oy l> Preservatives Water
Turn Around Time (TAT) ! (Per Container) |"g,jiq 5
Deliverable Type: =5 i o
A ANALYSES HLl=Eslo g a. gzl @ .e £ 8 —~ 4 \ O g o
ccount # REQUESTED ES|EE|0E(SE| R | 2 §§ gé 6| w2 |&a|E
Lab Matéix \ \ Indicate Method Number ¥ v
1 li s CcoC Collected
Sa;]x:)p e Client ID/Description Chosen | Matrix Date/Tirme
* MS IMSDAD)
ool |H3-TAo%RP3Y-0- Kool X Blasko J@i15] X
002 ‘ moo| L jooR
003 |H3-TA0ERP3Y~o- MR 3o 1310
ooH £ o0R
O0s Fod3
ool FooH
ot Foos /
4 |H3-Swoooodb —o-omas” W w [
L N3-SEpolait-0-6000 S [ L
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Seil
. . 1 . .
— Die SD - Sediment : Samples were: COC Tape was:
X Q'MM P () K 5 SO - Solid 1) Shipped or 1) Present on Outer Package
SL - Sludge "
. / ﬂ - W - Water 2. an :)elwered @& or (N)
* = é + € U-)O\f"e Clse f,o 22:: irbill # 2) U&t;oken on Outer Package
. H ( or (N)
7111 O oK f P 3 DS - Drum Solids 3. 2) Temperature Bank_
Lacaion T4 7 Do ST [ e
WP - Wipes 3) Received in Good Condition ( or (N)
?00‘ D ‘?o\ }(.' gi;::" @D or (N) 4) Unbroken on Sample
—_— - ———" Received 4) Labels Indicate Properly Preserved & or (N)
Relmgulshed Recl:nved Date Time Relmgms e ec;:we Date Time @ or (N) COC Record Present Upon
y Y f Y Y 5) Received Within Holding Times Sample Reception?
MW 3[?7’04 04 30 @ or (N) « or (N)
I o ! Discrepancies Between Samples NOTES:
f?{;f (g MD o200 Labels and COC Record?
J \ J (Y) or @@
Page ) of__
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Lab Batch Number Chain of Custody
s RSrSe nntraome CHAIN-OF-CUSTODY/LAB WORK REQUEST 2068
Client Housatonic River Site Number/Type Water -~
Client Work Order # Container Solid o
Work Order # Volume Water (ml) o
Project Contact/Phone # A H anesS (Per Container) ¢ i) 3
Lab Name > JE- Preservatives Water 3
Turn Around Time (TAT)__ (Per Container) | solid 5
Deliverable Type: = = <t
ANALYSES N lE<iog|ag] @ s 15 é = ‘% , O f.
Account # REQUESTED 59 <&§ SE|SE| R | 2 §§ <&§ 51 o e g:ﬁ \203
Lab Matéix \ \ Indicate Method Number ¥ v
s s ge COC Collected
Sa;]r:)ple Client ID/Description Chosen | Matrix DateTime
* MS {MSDILIY
=]
0o H3-ThoRP3g-0- Esol X Blasloo 0907 [~ A}
HI-FhtoRPIp~0—pacor +——o34O 2% B4
N 27 _©
CO2. IH3~TAloRP2%-0- moo] > Bl lolo X ]
OO meo A
ooH Fool
oS Fool3 — |- -
O |34 06003] -0- o MmAL W Rhglse 1015~
a0FH|N3-s500]250-0- s000 SO e ol e
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
N 1 . .
<A SD - Sediment . Samples were: COC Tape was:
X = QQUVW P- Q' evlsd gg-—ssl.::idg . 1) Shipped or 1) Present on Outer Package
! ¢ . Hand Delivered ___ ( or (N)
* = 5 ‘- k m'(’e( } S&ap from “ ‘4‘017 fv\)v é}:l_am % Airbill # 2) Unbroken on Outer Package
T3 o R Ps e DS - Drum Solids 3. 2) Temperature Biamie (é) or (N)
Dl: - Drum Liquids Temp. -2 °C 3) Present on Sample
L - EP/TCLP Leachate}
Poct -4 WP - Wipes 3) Received in Good Condition @ o (N)
;f_'l?i;:" (( or (N) 4) g)(oken on Sample
- - Y — 4) Labels Indicate Properly Preserved ) or (N)
Relmgmshed Rec:nved Date Time Relmgmshed Recl::lve Date Time or (N) COC Record Present Upon
y Y Y Al 5) Recgived Within Holding Times ~ Sample Beception?
w 4’“)0%7@ (lgor (N) ( or (N)
Y Discrepancies Between Samples NOTES:
Misa Mﬁmﬂ /w‘/ﬂo o700 Labes and COC-Record?
or (
Pagel of [ £




Lab Batch Number Chain of Custody
WESRDI-RSro0n. - 03523 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2069
Client Housatonic River Site Number/Type Water o
Client Work Order # Container Solid 3
Work Order # Volume Water (ml) 'S
Project Contact/Phone # A. HaineS (Per Container) F.15 (o2 =
Lab Name _ S TOVER. & roud Preservatives Water
Turn Around Time (TAT) \ (Per Container) [ sotid
Deliverable Type: - 1 N
Account # ANALYSES Z<|E=iogla gl 8 EEE ﬁ . . o |
REQUESTED ES|EE &L R | 2 .gug; gg| 0| @ S §§ —\E
Lab Matéix \2 v Indicate Method Number ¥ v
S 1 Cli ID/D - COC Collected .
a;;:)p e ient escription Chosen | Matrix Date/Time
* MS [MSDLDY
ool H3-Tho4RP3S -0-meo] X bslo 1640 X
02 Moo J {
3 Mmoo 3 |
o004/ Mooy L 4
12029 meos” RDpjoo 1350
A, moeoG
OOF Foo(
) Food
007 o032
Q10 fo0H
o/l — F o0& : - L N
ol 2 IA3-5E60[351-0-00060 KD Blejw 1400
Special Instructions: Matrix Codes Date/Revisions: ‘ LAB USE ONLY
S - Soil
. 1 .
[P SD - Sediment . Samples were: COC Tape was:
X = 2 ? ' \) "(,V'\ gg Ssl':;dge 1) Shipped or 1) Present on Outer Package
. W - Water 2. Hfmq Delivered (Y) or (N)
3 ot S i k 5660 / M{’( S « ;)gi: Abill# 2) Unbroken on Outer Package
DS - Drum Solids 2) Temperature Blank (Y) or (N)
o~ 3. pe
L\c) C-N‘\"}v M TA 046 2 'P S; EL i«:g;r“(l:nL??:;isha e Temp. °C 3) Present on Sample
WP - Wipes 3) Received in Good Condition (Y) or (N)
?00 \ U -0 g: lf‘)i;:er (Y) or (N) 4) Unbroken on Sample
- - - - - - 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgulshed Reclflved Date Time Relmgmshed Recl(:lved Date Time (Y) or (N) COC Record Present Upon
y Y f Y J 5) Received Within Holding Times ~ Sample Reception?
8 ’ 23 lo44 5] (Y) or (N) (Y)or (N)
wn ™7 . .
- Discrepancies Between Samples NOTES:
> /‘%a”@m n éz(/)c 10.2/0)o) Labels and COC Record?
8 J l 2 (Y) or (N)
8 Page | of
&




©
4
)
=
3
©
&
-
Ry
Q
o
-3

2 |A7kelo% 1]

‘ /ﬁﬁ%ﬁmdf%&

mdd-

@ or (N)
Discrepancies Between Samples
Labels and

COC Record?
(Y) or

Lab Batch Number Chain of Custody
oot R50s - s CHAIN-OF-CUSTODY/LAB WORK REQUEST 069k
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid <
Work Order # Volume Water (ml) ‘=

Project Contact/Phone # A . M 4ainé 5 (Per Container) |5 14 (o7, 3y
Lab Name 2TOU £42 ijrc,“() ll:rosgrvati.ves Water "g
Turn Around Time (TAT) (Per Container) |~ solig <Y
Deliverable Type: = = E = =
ANALYSES Sq|Eg|loglag]| @ £ | SR =z . £ 8 !
Account # REQUESTED <&§ 5% SEI88| ¢ 3 gg <&§ 1w é gv—) ¢
Lab Matrix v ¥ Indicate Method Number ¥ v
: . QC coc Collected
Sa;lnple Client ID/Description Chosen | Matrix Date/Time
0 MS [MsDLD)
53% W2 =41 060022-0- oMk W Bltks 1400 X
/ -
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Seil
i L Sampl : COC Tape was:
. SD - Sediment amples were: P
X - é v¥€ \A)“\A"&( Qmm \6C¢%{“‘\Oﬂ S0 - Solid 1) Shipped or 1) Present on Outer Package
%_'vsvl:g?.e 2. Hand Delivered @ or (N)
T Ro4 P 35 . gg‘: Airbill # 2) Unbroken on Outer Package
DS - Drum Solids 3 2) Temperature Btark- (@) or (N)
L~ EP/TCLE Leachate Temp. 2 °C 3) Pgnt on Saglnple
WP - Wipes 3) Received in Good Condition or (N)
:«‘( l?i;:er ¢ or (N) 4) Unbroken on Sample
e L 4) Labels Indicate Properly Preserved or (N)
Relinquished Received te Time Relinquished Reclflved Date Time D o (N) COC Record Present Upon
by by by Al 5) Received Within Holding Times ~ Sample Reception?

(Dor (N)
NOTES:




Lab Batch Number Chain of Custody

CHAIN-OF-CUSTODY/LAB WORK REQUEST 12070

WESRY) -RSTSP> - 07509

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid <
Work Order # Volume Water (ml) i
Project Contact/Phone # _A_ﬂ_Q'(_VLfé— (Per Container) | ;g (0z) g
Lab Name QTO JVERZ ou ‘\D Preservatives Water %
Turn Around Time (TAT) (Per Container) | solid S
Deliverable Type: = = T = 5+
Account # ANALYSES Sal=S<|u g |a .%» m ) ) § - § z , (O g
REQUESTED 9|88 |OL|o&1 R | 2 |EE|Es| 0| | & §m
Lab Maté-ix v ¥ Indicate Method Number ¥ v
Sample Client ID/Description COC | Collected
Ny en criptt Chosen | Matrix | Date/Time
: MS MSIALD;
oo |H:-TRARP2T - o~ Mmoo X Plsko o34d ‘
o022 Mar> 2 RjAble (03
003 Mmoo 3 [
0oY Mmoo
005 mooS_
o0k Mmoo &
00F ool
00o¥ o0 : R
009 W3- SFpe)A5 3-0- pOOO s B Lo
010 i H3-Swa00o33-0-0MAF WL L .
Special Instructions: ISVIi;trllx Codes Date/Revisions: LAB USE ONLY
= ol
5 - Sedi L Sampl : COC Tape was:
- o Nie SD - Sediment amples were: ape was:
)( ‘Z,O\. p P V\'S gg' Ssl'::ldge 1) Shipped or 1) Present on Outer Package
Hand Delivered 4 f) or (N)
_ o ( } Cp Ww- VYater 2. sy
* é ) +e U)w‘\'t ‘S € ?m m 22:: Abilld 2) Unbroken on Outer Package
. i . Cxpor (N)
o s T DS - Drum Selids 3. 2) Temperature Blank or
L~ L&A" o1\ A\l 2? $0l BLE{’);ruglL[];lg‘;(isha o Temp.___le-%__°C 3) Present on Sample
P 00/ w - / WP - Wipes 3) Received in Good Condition @ or (N)
?_'g;:" C(:_YJ);S)I (N) 4) Unbroken on Sample
— - Relinauished Received 4) Labels Indicate Properly Preserved P or (N)
Relmgmshed Recl:nved Date Time elmgms e eclflve Date Time A or (N) COC Record Present Upon
y Y Y A4 5) Regeived Within Holding Times ~ Sample Reception?
2 A‘J&Ud 3473“/47 (&or (N) d%i)n (N)
2 )
by ) - Discrepancies Between Samples NOTES:
@ M‘%@ Labels and COC Record?
§§ k (Y) or TP
N
. Pagex(o -
8




Pagel_ of \_

Lab Batch Number © Chain of Custody
PR CHAIN-OF-CUSTODY/LAB WORK R EST
WESRY (- RSTST > e&-5T N-O EQU 22071
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid <
o
Work Order # Volume Water (ml) ]
Project Contact/Phone # A . H oin 65 (Per Container) [,y (0z.) \s)
LabName SYOUE R Grvonmp Preservatives | waier :g
Turn Around Time (TAT) (Per Container) | soiid S
Deliverable Type: = = S al y~
ANALYSES HelBalowloavwla | € B8NS .
A t# 2 S1az |28 |x £ S| & | 8
ccoun REQUESTED <&§ <&pzn 3L10&8| ¥ 2 g‘g <&§ S| » § §m \30
Matrix ¥ v Indicate Method Number ¥ v
Lab QC cocC Collected
: - ollecte
Sa;;:)ple Client ID/Description Chosen | Matrix Date/Time
: MS |MSDALDy
ool [H2-TAIQRPIE ~0- ol X~ 13foe 0430 X
o
0%} o8B mao4
oof |ee=3 moeS
009 oo Foo2
010 | =& | | Foo3
{
oll Kok | — - fooH 1 1 [ ~
0 12Looa |H3-THIARP3% - o- W X __{3@#» (00
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
. 1 AROACNLNRACRTOY o L S 1 . COCT .
_ R SD - Sediment amples were: ape was:
X E’“M V' Q‘ ensS gg SSlo l:,d M—%ﬁﬂm 1) Shipped or 1) Present on Outer Package
W Water: % Hand Delivered (Y) or (N)
- o-oil Airbill # 2) Unbroken on Quter Package
A-Ai
fwl E / DS - Drum Solids 3 2) Temperature Blank (Y) or (N)
D-EPPCLE otebate] Temp. °C 3) Present on Sample
WP - Wipes 3) Received in Good Condition (Y) or (N)
l)‘5 F(‘)i;‘l:er (Y) or (N) 4) Unbroken on Sample
- - - - - - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Reclflved Date Time (Y) or (N) COC Record Present Upon
by 1 by by Y 5) Received Within Holding Times Samr;;e Remptilgn)?
8 3/23k]0%57] (Y) or (N) - NO;ES) or (
= Discrepancies Between Samples :
o A m [oce Labels and COC Record?
& (Y) or (N)
&
Q
3




Lab Batch Number Chain of Custody
WESRH -RSTSgo- - 07510 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2072
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid <
Work Order # Volume Water (ml) §
Project Contact/Phone # A.H oneS (Per Container) o i z) \g
Lab Name 9‘—0 UER. G rou P lg’rescervati.ves Water X
Turn Around Time (TAT) (Per Container) | solia 3
Deliverable Type: = > <T= :‘;\3_
ANALYSES HglEglogl|lag| @ £ | & g ?\‘2 . £ 3 Et
Account # REQUESTED 89|ER(SL|oL| R | 2 gg g2 ARAR: EEIRR
Lab Matcrix coc o v v Indicate Method Number ¥ v
. g ollected
Sa;lnple Client ID/Description Chosen | Matrix Date/Time
o MS [MSDILD
ool HZ-TAVORP3IF~c-moo]| > Rlelkd 092¢ pY
Qo2 \ meed
003 \ Mmecs S
ooy oot
005 Mmoos”
Qo moeog
oo Foo |
o0& / Feoo 2
009 / Foo3 — + —
o0 | ¥ [N¥$yeenc3q-0- pm2F W B2 J4os
on | % HW SDBlatleo 1160
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
- Soil
. gl)? Sediment L Samples were: COC Tape was:
>z Q(LM P ‘\?‘ n $ gg ) s;’l;d - 1) Shipped or 1) Present on Outer Package
W Water 3 Hand Delivered TP or (N)
*" * 6 ¢ "'e é&/ / wa 746/ 7C ro WVl (A)g‘: e — 2) Unbroken on Outer Package
) DS - Drum Solids 2) Temperature Blank @ or (N)
P 3.
L-dc,q {4'0 M T—H lo RP3 7 E%ég&“é"ﬂ;g‘;‘gme Temp. O _°C 3) Present on Sar;nple
WP - Wipes 3) Received in Good Condition EO o (N)
P Jo / Lol ? ?I?.;::er Y or (N) 4) Unbroken on Sample
T— A - 4 - - 4) Labels Indicate Properly Preserved or (N)
Relinquished Recl:ewed Date TimEb ! L’@ngulshed Reclflved Date Time ADDor (N) COC Record Present Upon
n by Y é?}’[ +6-66 Y A 5) Received Within Holding Times ~ Sample Recex;tiNor;?
8 o 24o o £
5‘;’ ) Discrepancies Between Samples NOTES:
°’ i L_Béz,én (00 Labels and COC Record?
8 \ l (Y) or
& Page_ ! of L _
g




Lab Batch Number Chain of Custody
WES U1 RSTSD A 07510 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2074
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid <
Work Order # Volume Water (ml) ff_
Project Contact/Phone #A . HGL Y 65 (Per Container) [ ., (oz.) g
Lab Name CTOUEP G ou P Preservatives Water ‘§
Turn Around Time (TAT) (Per Container) | solid &
Deliverable Type: < = <1 o
Account # ANALYSES Z<l8zloglag| 8| € |EE|5R NERERI e
REQUESTED EQ|5E|SE|SE| L | & |52 gg |wlelia|gd
Lab Matéix \ \ Indicate Method Number ¥ v
Sample Client ID/D inti CoC Collected
N OP ten escrip 2))“ Chosen | Matrix Date/Time
* v~ o } MS [MSDLD|
012 [W3-TAIDKP3Z -0- Lipol X2 By (0% X
0= [H3-TAIORPI?-0- food| DL A (439
-
- Loy HS-Tﬁ-wRPB?-O—% [Rloo 0434
ol5 L . 4 1
Special Instructions: g'lz;tx:lix Codes Date/Revisions: LAB USE ONLY
) S 1DBCOL > FAOS, oGS >hook
. SD - Sediment Samples were: COC Tape was:
X = BW\CL P Y ‘) en S ggg‘:&e MC?OD. 2 nect sm Fasfoe 1) Shipped or 1) Present on Quter Package
W - Water m - Hand Delivered (Y) or (N)
2 Airbill
¥ U:V" 'CV\OWV\ - SCJ( "'O \OC g 2:: =S5, C,_..M Hz/e2r 24 irbill # 2) (Ux;b;oken o(n I\?;ltcr Package
. DS - Drum Solids 2) Temperature Blank or
3 10 3. pe
d@{’c ( m ' Vl ed a’(’ STOJ&Q— C)-(\o\'&P EI: ].;g;;*lgl[;l?mdsn N Temp oC 3) Present on Sample
WP - Wipes 3) Received in Good Condition (Y) or (N)
P‘OI &l W‘S ;SF(-)'::" (Y) or (N) 4) Unbroken on Sample
- - r— n 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgulshed Recl;:lved Date Time Relmgulshed Reclflved Date Time (Y) or (N) COC Record Present Upon
\ y Y A Y 5) Received Within Holding Times ~ Sample Reception?
QM&M\'E 3[26ko] | 40O (Y) or (N) (Y)or (N)
w
= ] Discrepancies Between Samples NOTES:
* y G _zé_fég 7200 Labels and COC Record?
& l i (Y) or (N)
g Page “of
3




Lab Batch Number Chain of Custody
. 4  CHAIN-OF-CUSTODY/LAB WORK REQUEST 2075
Client Housatonic River Site Number/Type Water
Client Work Order # Contalner Solid
Work Order # Volume Water (ml)
Project Contact/Phone # A . Home S (Per Container) | g ;4 (o)
< =
Lab Name STOVER @—Mu{) Preservatives | Water 3
Turn Around Time (TAT) (Per Container) | Solid Q
-~
Deliverable Type: — = ‘c‘ﬁ
Account # ANALYSES BelZcioglazla | € |88 > ﬁ z , W lggl&a
REQUESTED §8 <&E &L R | 2 gégg S| el §ez§_
Lab Matrix v v Indicate Method Number 5~y \
Sample Client ID/Descriptjon QC coc Collected
N 10) Chosen {Matrix | Date/Time S
‘ M MS |MSDLD)
- 1L 00g H3-TAI0R P36-0- lueed X Bhtlo 0% X
D Mmees /s
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
R S - Seil d) L tm[ S X Q QQﬂ‘
3( > QG\,V\Q () v Ql eny SD - Slediment 1 ed Fg Samples were: COC Tape was:
'\‘() \OC gg-—ssl.:(ildge m&—q/ 4] 1) Shipped or 1) Present on Outer Package
W = Unkvown - Sex W - Water g Misante ) Lpllehis . Hand Delivered (Y) or (N)
4€+€ Cin uh ‘91 $TOVER C:»rm() PO LS. Ca—ptil "5(22/ b (§ Abilly 2) Unbroken on Outer Package
gﬁ [[))“'m i‘{lidﬁ 3. 2) Temperature Blank (Y) or (N)
DL Do Liuice | Temp______cc 3 Preenton Sampe
oo W""‘( WP - Wipes 3) Received in Good Condition (Y) or (N)
# g;ll:er (Y) or (N) 4) Unbroken on Sample
— - ro—— n 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgulshed Rec;wed Date Time Relmgmshed Rec;wed Date Time (Y) or (N) COC Record Present Upon
\Wr M y 3 / l , LI 0 ( y y 5) Received Within Holding Times Sar?ple Reception?
g Al (Y) or (N) Y)or (N)
o) > 17 y v . .
- Discrepancies Between Samples NOTES:
* ‘ a \7? sa NG :)jaq \oo Ao Labels and COC Record?
] J \ \ (Y) or (N)
g Page! ofl
3




Lab Batch Number Chain of Custody
resp R . O7oDs CHAIN-OF-CUSTODY/LAB WORK REQUEST 2076
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml)
Project Contact/Phone # A < Heum eS (Per Container) | 5 o7) —
Lab Name STOOQQ @— e~y 1{} Prmervati.ves Water JS
Turn Around Time (TAT). (Per Container) | solid 1:\:
Deliverable Type: T 1= —g
Account # ANALYSES S|~ <« =la, o m £ | E — ‘g Z , Q g
REQUESTED EC|8E|3E(38 19 | 2 (25|58 8| v |2 §w§;
Lab Matéix ¥ ¥ Indicate Method Number «_¥ \
. g CcoC Collected
Sal:;:)ple Client ID/Descnptugl9 Chosen | Matrix Date/Time Bcg
: r/' MS |MSDILDY \L W
od |i3-TAp% P P35S -o-pnoot X [asleo 0130 X
015 L Foo© L A -
7/
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil . .
. 1 . .
Xz ‘2 ¢ NV SD - Sediment @.mmtﬁﬁm Samples were: COC Tape was:
na P ? N gg: Ssl"l:id =2 L 3/3% 1) Shipped or 1) Present on Outer Package
W- w:tﬁe 2. Hand Delivered (Y) or (N)
P ool w- é (A)g'll_ e 2) Unbroken on Outer Package
gi - l[))"“m i‘flidfd 3. 2) Temperature Blank (Y) or (N)
= Urum Liquids o,
L - EP/TCLP I eachate Temp.___°C 3) Pr:{sent on SaI;nple
WP - Wipes 3) Received in Good Condition (Y) or (N)
[)5 - ?-"“" i (Y) or (N) 4) Unbroken on Sample
- Fish
— - ro— - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relmgmshed Reclflved Date Time (Y) or (N) COC Record Present Upon
by by J y 5) Received Within Holding Times Sample Reception?
8 &Wl\ ;/%[w “'“O (Y) or (N) (Y)or (N)
wn v . .
= Discrepancies Between Samples NOTES:
@ ' ﬂ%%/%a Jé?/ﬂl 2900 Labels and COC Record?
2 = 7 (Y) or (N)
(&') / Page__of __
S
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Lab Batch Number £ Chain of Custody
VEsewi esrsun o7iv@  CHAIN-OF-CUSTODY/LAB WORK REQUEST 2077
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml) —
Project Contact/Phone # A « HeineS (Per Container) F'q 1.1 (0z) b
Lab Name < TOURE. (- Cou ‘[) Preservatives Water ~~
. (Per Container) Solid
Tuarn Around Time (TAT) ?
Deliverable Type:
Deliverab) yP ANALYSES IR 9ilzz| 8| % HEEE 9 |58|&
REQUESTED g9|ERCE|oL|\ R | 2 |EE(g2|C | v | B (&3]
Lab Matrix v ¥ Indicate Method Number ¥ ¥
Sample Client ID/Description Cl?o(s:en l\flj:t)r(i:x S;l:/e,ﬁf:e %%f '
No. MS [MSDLD) &
ot M3-TAG4RP3Y-2-m3 X Blp#loo 0900 X
012 \ Mod'f | | l _}_
DIR| _———————— mod5]| - J S
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
- - SD -gediment L WM Samples were: COC Tape was:
>( - M P‘ P‘Q’V\' s gg ) Ssl‘:::id 1) Shipped or 1) Present on Outer Package
W Water 2 Hand Delivered (Y) or (N)
0-0il ) Airbill # 2) Unbroken on Outer Packa;
- f ge
fa’[, w 14— A-.Alr ) (Y) or (N)
DS - Drum iolnds(l 3 2) Temperature Blank
DL-D iqui . o
L - EP/TCLP Leachate] Temp. C 3) Pr;sent on Saénple
WP - Wipes 3) Received in Good Condition (Y) or (N)
l)‘f-_l?its:er (Y) or (N) 4) Unbroken on Sample
—— - —— n 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Rec;lved Date Time (Y) or (N) COC Record Present Upon
a—D Y by | by A 5) Received Within Holding Times Sample Reception?
M Sé‘d@ 14(5] (Y) or (N) (Y) or (N)
¥ Discrepancies Between Samples NOTES:
part% ZM 2%0 Labels and COC Record?
% (Y) or (N)




Lab Batch Number Chain of Custody
) : -OF- ODY/L K REQUEST 2079
Client Housatonic River Site Number/Type Water
Client Work Order # Container | solid -
Work Order # Volume Water (ml) é
Project Contact/Phone 2__&[ i %I & é#'({ (N 2 (Per Container) | 4 ;) S
Lab Name 6’ You Preservatives Water "g
tai -
Turn Around Tlme (TAT) (Per Container) | s,iig =
Deliverable Type: T —t= %,)-
ANALYSES Bal|BS<loglag|lal|l (88|58 , £ o
Account # REQUESTED CAEACHCH A EREE §§ 6|« | 2|8l
Lab Matrix \2 v Indicate Method Number ¥ v
; - QC coc Collected
Sa;]l:)ple Client ID/Description Chosen | Matrix Date/Time
° MS IMSDLD; Z
O\3 [H5- TH 2RP3-0-moot X 3pjeo 0 X
/ <
/
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
. S - Soil
/" - R(A,V\O\. p s () t 14 Vl SD -t;ediment L Samples were: COC Tape was:
S0 - Solid 1) Shipped or 1) Present on Outer Package
SL - Sludge
W - Water 2. Hgm_i Delivered ______ (Y) or (N)
22::. Airbill # 2) Unbroken on Outer Package
DS - Drum Solids 3. 2) Temperature Blank (Y) or (N)
L I-«:]r?;r“all;lgzﬁate Temp.____ °C 3) Present on Sample
WP - Wipes 3) Received in Good Condition (Y) or (N)
I')S-. l?i;‘l:er (Y) or (N) 4) Unbroken on Sample
— - r— - 4) Labels Indicate Properly Preserved (Y) or (N)
Relmg;ushed Rec;,;ved Date Time Relmg;nshed Rec:;ved Date Time (Y) or (N) COC Record Present Upon
! 5) Received Within Holding Times Sample Reception?
‘ —
g Ll [ s ],;ﬁ[ |65 O (Y) or (N) (Y)or (N)
5‘\_’ M N / Discrepancies Between Samples NOTES:
@ /31/00 VRG> Labels and COC Record?
& ’ \ ’ (Y) or (N)
(N’} Page_\ of} _
]




Lab Batch Number Chain of Custody

CHAIN-OF-CUSTODY/LAB WORK REQUEST 12080

Ergi- -

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # } Volume Water (ml) s
Project Contact/Pho e # ¢ (Per Container) [ ;4 ) -
Lab Name & G""‘d \.\p Preservatives Water *E
Per Contai -
Turn Around Tlme (TAT) (Per Container) |~ soiid ~—
Deliverable Type: —15 S e N%*
Account # ANALYSES R |= < &) %- a, m £ S|= E z , @) ) § ? >
REQUESTED §§ ;éé &L R | 2 §§§.§ ol @wl|g Emt\-\:
Lab Matrix ¥ ¥ Indicate Method Number ¥ ¥
Sar: le Client ID/Description QC coC Collected
N P P Chosen | Matrix Date/Time
o MS [MSDLD) )
L
Ol Hs-rmorzm—o Faﬁ X [3h1bo 40 X
oc} /]
(
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
( M ? \Q ; Oy\ SD -oslediment 1 e 5 \ ™ /30 [ Samples were: COC Tape was:
S0 - Solid 4o Foole™> e L 001 1) Shipped or 1) Present on Outer Package
O Female court off specimen = Fool SL - Studge 2 Hand Delivered (Y) or (N)
£ 3/30/0 e g'g‘: Airbill # 2) Unbroken on Outer Package
@ Shi PP" od Déad DS - Drum Solids 3. 2) Temperature Blank (Y) or (N)
L EDOLP entbat Temp.____°C 3) Present on Sample
WP - Wipes 3) Received in Good Condition (Y) or (N)
l)‘f l?i;‘l:er (Y) or (N) 4) Unbroken on Sample
- n n n - n 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgmshed Reclflved Date Time Relmgulshed Rec:lved Date Time (Y) or (N) COC Record Present Upon
A M { Y M Y 5) Received Within Holding Ti Sample Reception?
] g Times p ption?
Y N
2 [ oA [ gl Z/I)‘TILU ws© (Y) or (N) (Y)or (N)
'.‘\_’ A\ Discrepancies Between Samples NOTES:
> e Noaa 3 ISO[OC %> Labels and COC Record?
& T < l L (Y) or (N)
Y
) Page_} of
3




2
S
<
L]
b
]

Lak Batch Wumber Chain of Custody
oot CHAIN-OF-CUSTODY/LAB WORK REQUEST 2081
Client Houraonic River Hile Number/Type Wower
Client Work Order # Contaimer [ 5559 <
Work Order # I Yolume Waler [ml)
Project Coutacl/Phone IMH-_HM {Prv Comtainer] | oo ] N
Lab Name _STOVER. Greury Presecvatives | Ve g‘
Twrn Arvund Trwe (TAT) {Per Comatmer) | sob
Deliveruble Ty pe: = = =t N
ANALYSES Sgl=a|y s [ F5|5 .
Account # REQUESTED E—_g %é IE, = E E § % glg Eg (4] i E g t.g' by
Lah Mutrix } ¥ Indicate Method Number ¥ ¥
- COC Collected
Sample Client IDVDescription Chusen | Matris Date/Fime
No, M5 MDD
4R3-S u0008-a -OM 3O ' |2hefer jorrs] il
015 W34 0006 - 1~ Omis -
il [H3-SEod 3 - oppd 40
1 IHZ-Skme 124% |~ 0000 A - L
//
Special Instruchions: Matrix Cades Dale/Revisioos: LAD USE ONLY
LE_QPF"& Ffﬂf%/ éwd‘( ST Bedksen 1. Sampies were: COC Tape was:
) - Solla L Shigped o I3 Present oo Outer Package
11 ™
6 :H ode O .ﬁ""j &Cﬂ .Fol""‘ g_'(‘:.'“" N f::::lfl;h e - ™ (N}
A=A 21 Upbroken on Cier Package
Locokon THAPYRP 22 DS Dramsaie | 5 ) Termperature Sk v (N
:'fiq':ﬁ'ﬁﬂ'ﬂm Temp. D  °C 71 Prescnten Sample
WP Wiga W Received wm Good Condition of { N}
- M 02 o (N 4] Untwoken om Somple
Post w-4 e A} Labels Tndicate Properly Preserved ~ £3P o (N}
Rellnyulnbed Recedved Date Time Relinqulnhed Eecrived Dats Time £TP ur LN} COC Record Prescat Lpn
by by, by by 51 Reeeived Within Holding Times  Sampke Reception?
(Al TRENIE O S
N Drscrogancics Boeen Samplen NUITES:
W’t&&mnﬁm oS Labels and COC Record?
Tt l (Y} or
Puge\uf_




Lal Batch Number Chaan of Custody
CHAIN-OF-CUSTODY/LAB WORK REQUEST 2087
KE BN -Poreza- A34P8 | -
Clent ol Biver Sile Nu:,,,b.,:rr,p.. Wit
Client Work Order 8 Container Solid
Wark Chwder i 1 : Yohme Wasr yml) —
Projoct ContactPhoae 8 707 a g/ /A 1 Fjg e tber Comainen) [y 0 &
Lab Name o Lalt mﬁﬂ"ﬂ} Water £
Tarn Around Time (TAT} er Contaloer? |_sona 2
Deliverable Type: —t I 2
Accnunt # ANALYSES M EFIPARN Bal==l. e n
cenan REQUESTED Q| E5|¢ B3E[B ! & FBed| 6| @ 2 é 2|&
Lab Maﬂmx [ ¥ Indicate Method Number “r-4 +
2 X £oas COC Collected
hn;:le Chient 1INDercriplion Choten | Mo Date/Time .fg
7 M5 Mo L
o R -Slpedoatt - 8- 0m3e) i/ Blube 083 X
Ooy | H3-SFppide-e-coed A X
// =
i
Special Tndructions! J :'ll;?“i: Codes DuteRevisions: LA USE ONLY
= - s / P&(ﬂ .é—;Cq: 5D - Sediment 1. Summ ples were: COUC Tape was:
S"{J W +( "; ﬁzﬂ ;E_';”d" 1) Shipped ___ o I} Bresent on Ohuler Packupe
Ww. Wauf 2. H.Md Deliverpd {Y} oo (W)
H;’— TH-JSK ) E‘:’: Allg__ 23 Unbrcken on Ourer Package
el Sollds i 2y Temperanwre Blank {Y] w [N}
:]L me.u Ternp _ *C %) Presenc on Samplc
WF - Wines 31 Received in Good Condilion (Y) o (M)
P | £ X« Otter (Yh or (N) 4} Unbirciken an Sumple
nffuqmud Recrived Relinquithed Received - #1Labels lodicate Properly Preserveg  (¥) o (W)
Thate Time b b D Thme {Y)or {HN) COC Record Present tipon
2 < L 5) Reogived Withm Holding Trmes. Sasphe Reception?
3 501;%’!3; (Y} or (N} [¥yot (N)
E | v v Do repancics Briwern Snuples MNOTES:
& ,--i‘bgmm&;; a&-ffm Fia o' ] Labcls and CON Record?
B 1Y) o {MN
b Pag«l o
3 |




Lab Batch Number Chain of Custody
e CHAIN-OF-CUSTODY/LAB WORK REQUEST 2083
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # / Volume Water (mi) -
Project Contact/Phone # T Delo ng / A Ha ™ fs (Per Container) [ ;4 ) 3
Lab Name §]7)U ER ((om P Preservatives Water -
Turn Around Time (TAT) (Per Container) | solig >
Deliverable Type: —tx —= .
Account # ANALYSES E<lZzloglagla | € |E5158l 2] .| ¥ |58l
" REQUESTED ES |85 JE|ISE| Q| & HESEIR R ga&
Lab Matéix coc Collected v ¥ Indicate Method Number ¥ ¥
S || lient ID/D ipti ollecte :
a;;:)p e Clien escription Chosen | Matrix Date/Time X3
. MS [MSDLD; AV VN
003 |H3-51)20093] - 0= 0 30 WJ Blzofew (0 x
10 |h3=5E00I350 - 0 -0 50 - L
/ <
7
Special Instructions: g’l:;trllx Codes Date/Revisions: LAB USE ONLY
> Sedi 1 .
. rl SD - Sediment . Samples were: COC Tape was:
6 .J(e \‘)0\* ¢ ‘4 l sfj f /@ gg: Ssl.::’dg . 1) Shi;:iple)d — or 1)%ent on (()‘lge)r Package
< _ W - Water 2. H?\n d Delivere or
/ 14 €3 ’l’” on HS T A‘ [ 0 IZ' 'P ?6 22::_ Anbill ¥ 2) Unbroken on Outer Package
DS - Drum S(zlidf 3. A 2) Temperature Biank or (N)
lljljl}l?;r“g‘Lll;lgl;ﬁate / Temp.___48:3 °C 3) Present on Sample
WP - Wipes 3) Received in Good Condition @ or (N)
?00 ] u - L[ ;5 [.(');::" @ or (N) 4) Unbroken on Sample
Relinauished Received Relinauished Received 4) Labels Indicate Properly Preserved or (N)
elinquishe eclflv Date Time € mguls e eclflv Date Time D o (N) COC Record Present Upon
} y Y L 5) Received Within Holding Times Sample Reception?
é’? M 3/30,00 ,%;O @or (N) @01' (N)
g ) vl i Discrepancies Between Samples NOTES:
* /-?f;g J447) rgan J2:/00 | ¢ 200 l Labels and CEC@ Record?
& | (Y) or
<&3 Paglr oft
3




Lab Batch Number Chain of Custody
s oner0 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2084
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # ] Volume Water (ml)
Project Contact/Phone #T D’a\an{(’ 1 ﬁ' Hﬁ_‘fl’)gs_ (Per Container) [ ., (oz.) ¥
Lab Name ST_D\)E’ A CJ“\O‘\\‘D Preservatives Water =
Turn Around Time (TAT) (Per Container) |~ soiig S
Deliverable Type: =t T z
Account # ANALYSES BEx<lB<loglag| m | € [EE|2E] 2 |, 8
u REQUESTED ES|85|3E|SE| R | 2 gé;g AR Ea|S
Lab Maté-ix v ¥ Indicate Method Number ¥ v
Sample Client ID/D inti CoC Collected ] .
Ny remt L escription Chosen | Matrix | Date/Time
° MS [MSDLD AV VN
OIF [H3-swoop3Y~0-0M30 W Blelw 093¢ X
Ol g {H3-SE 001253-0-0000 Spl = - >
/
/'/
Special Instructions; Matrix Codes Date/Revisions: LAB USE ONLY
S - Soit
é ste 5{5/ u)“/L el f‘ vem SD - Sediment L Samples were: COC Tape was:
SO - Solid .
. 1Shipped ____ or 1) nt on Outer Package
locabon H3- TAI0RP3IF W Water 2. Hand Defivered or (N)
0 - Oil irbi
. — 2) Unbroken on Outer Package
A-A
DS - ll)rrum Solids 3. 2) Temperature Blank (@ or (N)
EI_‘ ég;;é"ﬂ;g‘;ﬁate Temp.___ ¢/  °C 3) Present on Sample
WP - Wipes 3) Regeived in Good Condition QD or (N)
P l E{,J—:; I)<5 l(")i;::er or (N) 4) Unbroken on Sample
or). - - Reli ~hed Received 4) Labels Indicate Properly Preserved or (N)
Relmguxshed Reclflved Date Time €] mgulshe eclflve Date Time @ or (N) COC Record Present Upon
g by, M Y y 5) Received Within Holding Times ~ Sample Reception?
3 }Yn 50/00 t%i@ () or (N) £Tpor (N)
g i v Discrepancies Between Samples NOTES:
@ 4 Jéég) / O’b Labels and COC Record?
& l \ (Y) or {N
o Pag S Of__
g
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Lab Batch Number

((SESSE 1S TSEA - OFE0D |

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

2085

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # 4 Volume Water (ml)
Project Contact/Phone # MM{LHM  (Per Container) [ .4 0z) <
Lab Name 4”‘-}—?@ G“‘ W ll:reservati_ves Water .;’
Turn Around Time (TAT) (Per Container) | solig \33
Deliverable Type: —t E = ‘?
REQUESTED <&§ ;&% JBISE| © k5 ,§§§§ 6| wl|g gag
Lab Matéix coc Collected v ¥ Indicate Method Number __ ¥ \2
Sampl Client ID/Descriptio ollecte
e ent fDescription Chosen |Matrix | Date/Time
o MS [MSDID) AT K
01k |H3-Su)oae3d-o0—om3O W _ BB (230 X
ol |H3-Se00)a5[-0-0000 sD A A xZ
/
(/
Special Instructions: Ma;trix Codes Date/Revisions: LAB USE ONLY
S - Soil
; 1 . .
« \ e ‘ . SD - Sediment . Samples were: COC Tape was:
é r\'Q, gf&/ W+{J( —?O( o n gg gl.::lde 1) Shipped or 1) Present on Outer Package
W o Wates 2 Hand Delivered @ or (N)
0-0il Airbill #
N 2) Unbroken on Outer Package
o A-A
\'B TA O‘é R P 3§ DS - Drum Solids 3 2) Temperature Bl ( é or (N)
21: ég;l?gL%lE:;dcshate ) Temp.___ 8O °C 3) Present on Sample
WP - Wipes 3) Regeived in Good Condition @7 or (N)
. l)'f g::er ( or (N) 4) Unbroken on Sample .
L‘ —— - rop— - 4) Labels Indicate Properly Preserved or (N)
Relmgulshed Reclflved Date Time Relmgulshed Rec:lved Date Time D or (N) COC Record Present Upon
y\', Y Y Y 5) Received Within Holding Times Sample Reception?
{/f 2/70/60 [%;0 &> or (N) @&Por (N)
¥ ' Discrepancies Between Samples NOTES:
z 'Zé{éa /(O Labels and COC Record?
\ (Y) or (D
Pagel of




Lab Batch Mumber

SBC-2128 1154885

Chain of Custody
roon CHAIN-OF-CUSTODY/LLAB WORK REQUEST 2086
Llent Flometpliniv: Rever Siie Nurmber/Trpe YT
CTient Work Order . Coataincr Sobid
Wark Order # J Volarie Waler [rml]
Profeet ContactPhone 37 Dofara’/ £ HayneS | Contaimer) [0 -
LubNowe STEUER Grvorapp | Preeeowins | v
Tarn Around Tie (TAT) {Per Contuboer) | sona %
,.T::ETET}W ANALYSES 2|z, £ |55 % |9
REQUESTED ES|E 323|288 |2 |58
Lab Afimarin Indicate Method Nomber 4 ¥
Sample Client 1I¥Descriptinn Cﬁen h-(l:::f: Dm f‘
Ne. M5 _[MsADs &
a5 |H3-5woon 36 0-n 20 | XX [ 1J  [3hdee [1457] X
Oilp|H}-$£0 {4710 - Doars V|50 [/ L 2]
yd
7
d
e
Sperinl Instrucliuns: Matrix Codes Date/Rerigions: LAK USEONLY
5 - el
1. . .
5D - Seduwemi Kamplea werc: COC Tupe wus:
. j ! 1: ff{" r /xﬁ{-fﬂ}? Ei) -l i
) 5 - L} Prescm on Ouater Package
5‘ %ﬂ §€ / fb ﬂ,":ﬂﬁf 1. ]-[a,:ﬂpgchwmd e - o i@ a IMY
FB@‘PFQ-QH—EH_ 2 'ﬁ Adrtull #._ ’ — 3} Unbroken oo Ouwer Packagy:
H oL rom hosa | > 3 Temperanure, e LgA ar (N
_ - Orem Lig Temp. E C 3 Preicn on Samgle
L.~ HPFTCLP Lamrhuit o
3-Tw QL’ KpP3A WE - Wipe H}F&lojcwcﬂ in Good Conditian o AN
A or (N 41 Uobroken on Samplc
WGa i 4y Labets Indicule Properly Preserved i o (N)
Eellngulshed Reveived Date “Hime ltelingﬂlﬂﬂﬂ Received W o (M) 000 Record Prosent Upon
m 2 I ! X by 5) Roccived Within Holding Thues 5 lLe:e:r:m'-'
[| SLEHJ{I;] I ZL!SF [N | ur' 1'::: R I MOTES
) orepmncies Botween Somles LF
A ﬂ@ﬁm}!ﬂlﬁn 9. ) Labels and CEEC)RM?
(Yl or




Lab Batch Number Chain of Custody
o g Ores? CHAIN-OF-CUSTODY/LAB WORK REQUEST 2087
Client Housatonic River Site Number/Type Water
Client Work Order # 7 Container Solid
Work Order # Volume Water (ml)
Project Contact/Phone #Q‘:Q&%élﬂ__ﬂﬂ'_\i (Per Container) [ " <
Lab Name STYO (/Eﬂ. o Preservatives Water B
. I (Per Container) Solid >
Turn Around Time (TAT) 3
Deliverable Type: = = A
ANALYSES [ sla, o m £ 3 a = ﬁ z , ]
Account # REQUESTED <&c>> 5_% gé 381 9 ke EE <&§ G » § §‘7> N
Lab Matrix \2 v Indicate Method Number ¥ v
. sl QC cocC Collected -
Sa;;:)ple Client ID/Description Chosen | Matrix Date/Time _3.
° MS [MSDLD) L
01! |H3-SWeo0nZ3-0-0 M3D W Bl 330 x
018 |H3-SE00 |53 -d’oa? 50 jao—- X~
£ f
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
; 1 . .
%ﬂ SD - Sediment . Samples were: COC Tape was:
"{ Qj / w d' (4 r 76) {\ OM / IL{W’? S0 - Solid 1)Shipped _____or 1) Present on Quter Package
! e %.'vsvl::f 2. Hand Delivered _____ or (N)
0-oi Arbill#______ 2) Unbroken on Outer Package
- A - Air
HS TH /4 R P 2 7 DS - Drum Solids 3 2) Temperature Blank @ or (N)
L-EPITCLE Leachate] Temp. G cc 3) Prgsent on Sample
WP - Wipes 3) Received in Good Condition or (N)
P ) w- / gl?l;:" QXP or (N) 4) Unbroken on Sample
av‘ - - —— - 4) Labels Indicate Properly Preserved or (N)
Relinquished Received Date Time Relinquished Reclflved Date Time AP or (N) COC Record Present Upon
b | by by Y 5) Received Within Holding Times Samp Receptilgn?
5 Ys30)50(1420 GDor (N) AN
2 L X ) Discrepancies Between Samples NOTES:
@ 3/ fpe VOO Labels and COC Record?
@ & \ \ (Y) or €
§ Page._of !
k3




98C-2128 9/15/98

Lab Batch Number

WESPE-RSTEER- OF49D

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

. 2088

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml) -
Project Contact/Phone # D at (Per Container) | ¢ 4 (oz) 2
Lab Name {TU vE L2 rroud Preservatives Water -S
. T (Per Container) Solid S
Turn Around Time (TAT) o =
Deliverable Type: 2]
> P - a | » =
Account # ANALYSES S<|S<lozg]ang] A £ s 51238 =z , g ‘ P
REQUESTED gS|g&|c&(c& |k | 2 |2Elgg| 0| @ g g8 &
Lab Mat(x;ix v v Indicate Method Number _ ¥ v
. Py CcoC Collected ] -
Sa;;:)ple Client ID/Description Chosen | Matrix | Date/Time \\E;?
* MS |MSDADX \
S [H3=SFOONS -0~ 0ddo SO VBap [P X
Ollp |H3sWoopo35-0-0mM30 T x
prd
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
o oco i} SD - Sediment L Samples were: COC Tape was:
§ ‘ %‘( w%+2 C P « 4'6 O\/] gg 'Ssr';d 1) Shipped or 1) Present on Outer Package
TA P3 W Water 2. Hand Delivered LPa (N
H 3” | l 9\ R ,(\),(\).l,l- Airbill # 2) Unbroken on Outer Package
gi -I]))rum iqlidfd 3 2) Temperature Blatk D or (N)
- Drum s * o
L - EP/TCLP Leachate Temp. 2.2 __°C 3) Present on Sa&“"le
Ve WP - Wipes 3) Received in Good Condition or (N)
() , M/ E- - j l)‘s- g;:er @ or (N) 4) Unbroken on Sample
?J - - - - 4) Labels Indicate Properly Preserved or (N)
Relinquished Received Date Time Relmgmshed Rec;wed Date Time @ or (N) COC Record Present Upon
b by y y 5) Received Within Holding Times Sample Reception?
\ 230011520 r (N) €D or (N)
I ht ' Discrepancies Between Samples NOTES:
] \Za/‘ %_M@ Loor \ Labels and COC Record?
" (Y) orAg %
Page\ of




Lab Batch Number Chain of Custody
e e cvgom CHAIN-OF-CUSTODY/LAB WORK REQUEST 2089
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml)
Project Contact/Phone é@%ﬂ&g (Per Container) |'c/" ~ =
Lab Name 7.00 st 6’ You Preservatives Water -
(Per Container) =
Turn Around Time (TAT) oramer) 1 solia 3
Deliverable Type: = = S = _Z
Account # ANALYSES S<|Eg|uogieg]| @A £ |- § g1 , 8| &
REQUESTED E9|g2(0E(SE| R | 2 |55 258 | s |184(8
Lab Matéix 2 2 Indicate Method Number ¥ "
Sample Client ID/Descripti coC Collected '
N ! escription Chosen |Matrix | Date/Time &
* MS |MSDALIY
014 W3- Seodpyi-o-rooo D E‘/p,/ao 1345 N
O/5 |H3-\wdaow 24 -0-oM30D W L ' X
Z
7
]
7
Special Instructions: ISVIa;tli'lix Codes Date/Revisions: LAB USE ONLY
- Sol
/ SD - Sediment L Samples were: COC Tape was:
¢ 4’ / SO: Solid 1) Shipped or 1) Present on Outer Package
6J‘l[€ 4@4 l/‘} 0’4 ¢ Y m 3;17 ysv',',',df 2. Hand Delivered @A o (N)
0-0il Airbill #
f 2) Unbroken on Outer Package
A-A
H}AT AD‘C 2 PgLI Ds-[l)rmmsqﬁdF 3 2) Temperaturc&lm‘l‘k" (@ or (N)
DL - Drum Liquids Temp. °C 3) Present on Sample
L - EP/TCLP Leachate ) p
WP - VhViPeS 3) Received in Good Condition @ or (N)
POO\ \ )/:} i?‘-l?i:her () or (N) 4) Unbroken on Sample
Relinquished’ | Received , Relinquished | Received , 4 Labels Indicae Properly Preserved (@2 or (N)
g b Date Time g b Date Time @ or (N) COC Record Present Upon
A Y Y Y 5) Received Within Holding Times ~ Sample Reception?
8 ok 1530 ' ¢D o (N) (@ or (N)
2 AL - Discrepancies Between Samples NOTES:
o pa ﬁ_%ﬁ" 43/7// 00 | 000 Labels and COC Record?
& ~ & L (Y) or @®
N
S e
[+




98C-2128 9/15/98

Lab Batch Number Chain of Custody
o o3 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2092
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid <
Work Order # _ y Volume Water (ml) X
Project Contact/Phone # L&%LM (Per Container) [~ o) %
Lab Name 3 { 17 (ﬁfl (o Preservatives Water
Turn Around Time (TAT) | (Per Container) |~ solid g
Deliverable Type: = —TE R ?»
Account # ANALYSES 1|5 < gl s m £ |- é = § Z, , Q g3
" REQUESTED 8|55 Elod| 2| 2 EE gg| 0| ¥ |8 55
Lab Matéix \2 \ Indicate Method Number ¥
Sampl Client ID/Descripti COC Collected '
N op ¢ escription Chosen | Matrix Date/Time
. . MS [MSDLD] R
OI4 [K3~TRIAKP 3 -0-Foob] X~ \Fzloe 35
/ <
)
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
SD -(geqiment L Samples were: COC Tape was:
N NA- 260 L §?‘§,‘"§,"n, 1) Shipped or 1) Present on Outer Package
Xz Yana PENS i 2 Hand Deiered G5 a N
Coc was cut clur ,',:’j orPening of ba/( ) 2: 2;.1- Airbill # 2) Unbroken on Quter Package
Am -3 -3/~ o0 j DS - Drum Solids 3, 2) Temperature Blank (Y) or (N)
L- ;;p,'r“é“w'ﬁ‘;dfham Temp. °C 3) Present on Sample
;(Vl’(-)chVipes 3) Received in Good Condition (Y) or (N)
PO 0[ E- ’ F :FiSher (Y) or (N) 4) Unbroken on Sample
Relinquished Received Relinquished Received 4) Labels Indicate Properly Preserved (YD or (N)
gy by Date | Time ! g‘y“ e ec]f; ¢ Date | Time (Y) or (N) COC Record Present Upon
[ 5) Received Within Holding Times Sample Reception?
§/;6}a¢) fot5 (Y) or (N) (Y)or (N)
U . /7 Discrepancies Between Samples NOTES:
g ,,K{/m 14/ 7PN S, 3//00 o900 Labels and COC Record?
d (Y) or (N)
Page__Jof




w1598

g8C-21z8

Lab Halch NMumber Chaln of Custody
- s 5750 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2097
Lent Flousdlone Biver Sike MamberType Wk
CHent Wurk Order & Cantaizier ik -
Wark Opder # Volame Water i) 5
Pruject Contact/Phone # 7 &éﬂj //( "'a"'/-'b/h:..f (Per Cantaloec) Loy iars =Y
ub aene E (Pt Coatabaer) [ 3
Tarn Around Time (TAT) Srlud e
Deliverahle Type: o
ANALYSFS DBl NEFIEE -
Account # Zlaz = z | | = B
REQUESTED 851823132 E|§ EEEE G| ol g émé
Lab Matrix ¥ ¥ imdicate Method Number ¥
Sample Client 1D/Dexcription ax JI:'::L éaol:;fm
Ne. M3 oo
OIF | #2- TASYROsA -of - e 7 X 18/1400 ke X
Special Instrucllens: Mutrix Codes DatefRevlal v LAE USE ONLY
){/ gl;ls;idinnt . Samplen wrer: COC Tape ws:
. A0 - Salid i
- ; ; 1) Shipped ar Ly Pyzzeon on Chukcr Package
= Ko /ﬂ i =1 o 3 Haod Delivered _____ (Y] o (Nj
o-of Adbill® L — 2} Unbroken on {hrter Package
D5 - Qirum Holida 3 ) Temperature Hlank €] ar (W)
El. j“ﬂﬂ- um“ﬁ ' Temp. ' 3} Prerem on Sampke
e W 3 Rectived in Good Condion (Yyor (N}
) Y] or [ M 1 = 3
Fdﬂf hj‘_. 9‘4_ F.Fak 1Y) ( 1 4y Unbroken v Suinegie
p—— 4 Labxls Indicom Properly Preserved {¥2 er (N}
Date | Time ]h]l.'n:u.i.ﬁld " Date | Time (Y1 o (N} LK Recard Present Lipon
e z 51 Roczived Wittan Holding Times Samgrle ReceprionT
Sp| 10 (Y3 or (N (Yo {N)
f 1¥zrepancied Beiweos Sunples MOTES:
M 27 %.2) Labels and COG Record?
(Y¥) or {M)
Pape__of _
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Lab Batch Number

WESRYL- BSTSER- 07509 |

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

. 2098

Client Housatonic River Site Number/Type Water N
Client Work Order # Container Solid <
Work Order # . Volume Water (ml) $|
Project Contact/Phone # M (Per Container) [ ;g (oz.) -
LabName ___Sphver cbrowld Preservatives | Water b}
. 7 (Per Container) Solid <5
Turn Around Time (TAT) ol “:
Deliverable Type: T FWAES g‘ SN
ANALYSES S<I=< o = | /! ; 1.8 81585 O . h
Account # ! |9 g% £ |2 H| =z . )
REQUESTED ES|EE|S&E|c&| R | 2 .gg gg| G| =8 EE o
Matrix ¥ ¥ Indicate Method Number ¥ ¥
Lab QC cocC Collected
Sampl Client ID/Description offecte
a;;:)p € ren ph Chosen | Matrix Date/Time
* MS |MSDLD;
Ol M3 - 741208739 - o- fgts X fspo g2 X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
- K A SD- Slediment L Samples were: COC Tape was:
X - Lnra / 4 /’ ¢ .5 gg_ ssld:id . 1) Shipped or 1) Present on Outer Package
W- W:teﬁ 2. ﬂianl{):livered (Y) or (N)
(A),(x):ul- 1rot 2) Unbroken on Outer Package
DS - Drum Solids 3. 2) Temperature Blank (Y) or (N)
E%ég;f‘é?};g‘;ﬁau Temp. °C 3) Present on Sample
. 14/ _ / WP - Wipes 3) Received in Good Condition (Y) or (N)
00/ . l’,‘g;:" (Y) or (N) 4) Unbroken on Sample
" n r— - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Reclflved Date Time (Y) or (N) COC Record Present Upon
P § by 4 by Y 5) Received Within Holding Times San(nrge) Recerztilgr;?
or
o L2 ol /D oo o © T
i / Discrepancies Between Samples :
4/4/00 iy 86 Labels and COC Record?
“ ' (Y) or (N)
g Page__of _




Lab Batch Number Chain of Custody
, e CHAIN-OF-CUSTODY/LAB WORK REQUEST 2099
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid Y
Work Order # PR Volume Water (ml) \
Project Contact/Phone # /L ‘é"j / A, Hlaine <] ®er Container) [is (0z) % §
Lab Name Shver G/vm[u Preservatives | Water SRS
P tai . )
Turn Around Time (TAT) (Per Container) [ 5ol -
Deliverable Type: —ts <2 T% s\‘
A t# ANALYSES SCl=<|u gl g m £ g i—q'§ z , @) :3
ceoun REQUESTED g9\ 85 SEI0E| R | 2 EE ggl6 |~ &3 W
Lab Matrix \ \2 Indicate Method Number ¥ v
. .. QC coC Collected '
Sal::)ple Client ID/Description Chosen | Matrix Date/Time
: MS |MSDADY
OIK | /3 - TABSRE32- 0 g7 XL 4ffo0 (530 X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
. 1 .
- LN >/ SD - Sediment . Samples were: COC Tape was:
*’ /é/’ “ / // /% gggﬁ::,d e 1) Shipped or 1) Present on Outer Package
W- Wate% 2. H::m(_i Delivered (Y) or (N)
gg‘: Arbill 2) Unbroken on Outer Package
DS - Drum Solids 3 2) Temperature Blank (Y) or (N)
fo): W- ¥ L-EP/ICLP Leachatd Temp.___°C 3 Present on Sample
w ‘ WP - Wipes 3) Received in Good Condition (Y) or (N)
I)<5 ;‘)i;::er (Y) or (N) 4) Unbroken on Sample
> - - " - - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Rec:wed Date Time Relmgulshed Reclt:lved Date Time (Y) or (N) COC Record Present Upon
;b 5 Y . y Y 5) Received Within Holding Times Sar?s;}e) Recept;m?
g M/ A NED, (Y) or (N) or (N)
= I/ Discrepancies Between Samples NOTES:
@ ma_ Labels and COC Record?
9 (Y) or (N)
o Page__of _
3




©
2
T}
g
5
©
Q
-
RN
Q
@
o

Lab Batch Number

wEsRdr-Bsrsga- 025/ |

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

Client Housatonic River Site Number/Type Water é
Client Work Order # Centainer Solid
Work Order # Volume Water (ml) 3‘
Project Contact/Phone # Z_(xbny /A Hapes | ®er Container) [y s NEN
Lab Name Ver  (oan Preservatives Water e
. 4 (Per Container) Solid -~
Turn Around Time (TAT) ol {\\/\'
Deliverable Type: A
ANALYSES BelBclowlaq|m | o388l .. |wlsg| W
Account # REQUESTED §§ §E sL|o&l R | 2 gé gg|0 | ° e §=z
Matrix v v Indicate Method Number ¥ ¥
Lab QC coc Collected
. s ollecte
Sa;;:)ple Client ID/Description Chosen | Matrix Date/Time
* MS |MSDLD
OIQ | H3-TAI1gKP>7- £~ Fps R X |95/ ji30 X
020 |H3-TAIPAL3T- B-FPP 7 L L .‘[ X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
SD -‘ged'iment L Samples were: COC Tape was:
Xz énq /,/iet, 5 gg ssﬁ.lé‘:;e 1) Shipped _ or 1) Present on Outer Package
W - Water 2. Hand Delivered (Y) or (N)
22:: Airbill # 2) Unbroken on Outer Package
/ / V DS - Drum Sqlidf 3 2) Temperature Blank (Y) or (N)
ol W3 T Temy e 3 Pesent on Saple
WP - Wipes 3) Received in Good Condition (Y) or (N)
g- [?i;:er (Y) or (N) 4) Unbroken on Sample
" - — - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Received Date Time (Y) or (N) COC Record Present Upon
pbY . ,’;Q by by by 5) Received Within Holding Times Sar?x‘);e) Reccxzti;;r;?
£ or
A4 Yoo |07 6 (¥) o (N)
Discrepancies Between Samples NOTES:
Y./ 0200 | Labels and COC Record?
[ 74 (Y) or (N)
Page__of __




98C-2128 9/15/98

Lab Batch Number Chain of Custody
_ CHAIN-OF-CUSTODY/LAB WORK REQUEST 2101
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml)
Project Contact/Phone # _£. L& /d’jf [ A Sfanes | ®er Containen) [ os) RN
Lab Name Shver Group Preservati.ves Water X §
Turn Around Time (TAT) (Per Container) | solid M AS)
Deliverable Type: T = \\“ N
A t# ANALYSES S| =< Sla 2] @ £ |8 é = =] , QU lEg \lt
ceont REQUESTED ES|5&|O&L|0&| R | 2 25 gg 6| el 8|83 N
Lab Mat(n;ix \4 2 Indicate Method Number ¥ v
Sample Client ID/Descriptio COC Collected
Nop ! escription Chosen | Matrix Date/Time
. ) MS [MSDLD
OVF | H3-TAIRRP R - &- gt X Nffw 10 &
¥ 74
<) .
®O moy
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
- ; 1. . .
- Piens SD - Sediment Samples were: COC Tape was:
X = /(m // / gg:ss;::id . - 1) Shipped or 1) Present on Outer Package
W Water g BAieenil - (bRl - e~ Hand Delivered (Y) or (N)
22:: e S-w ¥/ 7'7—/01 Airbill # 2) Unbroken on Outer Package
pﬂﬁ / £-1 gi I]’)"“m %ﬁdfd 3. 2) Temperature Blank (Y) or (N)
- Drum Liquids o
(D UCO) canged ¥ Fzoolo b RTCLP Leachatq e - e o
o 2 e\ 48 \e Sawch . 4AM pYy - NI=" ;’(VP(')&V‘P” 3) Received in Good Condition
e « F-Fish (Y) or (N) 4) Unbroken on Sample
oy - ra— n 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgulshed Recl;alved Date Time Relmgmshed Rec:nved Date Time (Y) or (N) COC Record Present Upon
o a . Y 5) Received Within Holding Times Sample Reception?
Jw//zg—- %/ﬂa O')’)(o (Y) or (N) (Y)or (N)
/ Discrepancies Between Samples NOTES:
s /- G PoX 2o]e) Labels and COC Record?
[ o= (Y) or (N)
Page_ of __




98C-2128 9/15/98

Lab Batch Number Chain of Custody
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid S
Work Order # Volume Water (ml) W
Project Contact/Phone # ‘%ﬂ_ﬁﬂﬁ_ (Per Container) Solid (oz.) X §\
Lab Name _ﬁZ‘DL_éca% Preservatives Water \\g
Turn Around Time (TAT) (Per Container) | ~ solid \s\:\;‘
Deliverable Type: T S ‘5 L
Account # ANALYSES 2<|Bsloglaz|la | £ |E8|15] R \}
ccoun REQUESTED g8 |2% SEIE[R | 2 .gg gé 6|l w|g §§ N
Lab Matéix v v Indicate Method Number ¥ v
Sampl Client ID inti COC Collected
N ient ID/Description Chosen | Matrix | Date/Time
. MS |MSDLD) )
OIH |3~ r4Z24p39-F- By X ‘}’/}//w /40 X
Special Instructions: Is\'la;tl.;ix Codes Date/Revisions: LAB USE ONLY
—_ - g 1
X Y A y plFn S SD - Sediment . Samples were: COC Tape was:
/( /9 / gg'ssl':"idge 1) Shipped i or 1) Present on Outer Package
W - Water 2, 2?3)41}):hvered (Y) or (N)
0 - Oil irbi
s 2) Unbroken on Outer Package
. A - Air
%‘ 7 7LC Se 6//5V /;‘o") /aflffb’) gi - ]]))"“m i‘!‘idfd 3 2) Temperature Blank (Y) or (N)
- Drum Liquids ) Temp. °C 3) Present on Sample
L - EP/TCLP Leachate;
TA’ 12R ’ﬂ } 4 ;(VPOchVelfes 3) Received in Good Condition (Y) or (N)
T (Y) or (N) 4) Unbroken on Sample
- F - Fish
- /00/ b/ / - —te - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Received Date Time (Y) or (N) COC Record Present Upon
by by by by 5) Received Within Holding Times ~ Sample Reception?
Jdm//é’ Wo /360 (Y) or (N) (Y)or (N)
/ Discrepancies Between Samples NOTES:
- 0 0700 Labels and COC Record?
(Y) or (N)
Page__of _




98C-2128 9/1

Lab Batch Number Chain of Custody
Client Housatonic River Site Number/Type Water R
Client Work Order # Container Solid N
Work Order # — Volume Water (ml) AN
Project Contact/Phone # _/- l}bh/q ,/ A Heypes | @er Containen) IO (02
Lab Name éﬁv\e/ (pro 7/ ll:resérvatives Water \s 5
tai -
Turn Around Time (TAT) (Per Container) | soiid <
Deliverable Type: T =%z i
ANALYSES HelZzloglagln | £ |5E5E] 2 |, g8
Account # REQUESTED §g 55 SBIS&| ¢ 2 gé <g§ 5 n § EE ~
Lab Matrix \ \ Indicate Method Number ¥ v
. e QC cocC Collected
Sag:)ple Client ID/Description Chosen | Matrix Date/Time
* MS |MSDAD; "
DIS |H3 - T4128P39 - &~ Fas5 X Wt X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Seil
. 1 " .
- . - SD - Sediment . Samples were: COC Tape was:
X - I( 14 / Ve { gg 'ss;'l:ld 1) Shipped or 1) Present on Outer Package
W _'Owl:,f 2 i?rl;gli):livered (Y) or (N)
. e 2) Unbroken on Outer Package
A-A
% ._517"6 5(5//5‘4/ /C/VM gls,.;]):mmi?lid?ds 3 2) Temperature Blank (Y) or (N)
- Drum Liqui * Temp. °C 3) Present on Sample
‘ L - EP/TCLP Leachate]
/ﬂa/)’//'oﬂ T A /Q'f/ 3 ? ;’(VP(-)chViPCS 3) Received in Good Condition (Y) or (N)
, - oener (Y) or (N) 4) Unbroken on Sample
. F - Fish
- /éo/ L% / re— - n 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relmgmshed Recl:elved Date Time (Y) or (N) COC Record Present Upon
. by Y Y 5) Received Within Holding Times ~ Sample Reception?
M/ o /s /60| (30D (Y) or (N) (Y)or (N)
. ‘ Discrepancies Between Samples NOTES:
f{[é [oo| 090 Labels and COC Record?
4 (Y) or (N)
> Page_ of __




98C-2128 9/15/98

Lab Batch Number

e spp1-RSg-07.507

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

2115

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid NN
Work Order # Volume Water (ml) g N
Project Contact/Phone # /._L20/» (Per Container) | .., (oz) &
Lab Name ver Crouy Preservatives | Water N
tai - x
Turn Around Time (TAT) (Per Container) | solid -
Deliverable Type: T E e : Q .
Account # ANALYSES 2315 lvglxgl 8 £ |8 8|3 3z | S EELR)
REQUESTED E5| &5 JE|SE|Q | & SHEIEA R §5|N
Lab Matéix v ¥ Indicate Method Number ¥
Sampl Client ID/Description coc Collected
N escript Chosen | Matrix |  Date/Time
* MS IMSDAD;
Ollp 3 - 14,2 RP3 5 - s X Voo yi X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
. 1 . .
- ) SD - Sediment . Samples were: COC Tape was:
1y Lld4 .
X= /éna / / ’ /( Sg-—ssl.::lde 1) Shipped or 1) Present on Outer Package
W Water 2 Hand Delivered (Y) or (N)
0-0il Airbill #
h 2) Unbroken on Outer Package
, A - Air
%— = f( S{J/)’ W /)/b”? / Oler //(V ? DS - Drum Solids 3. 2) Temperature Blank (Y) or (N)
DL - Drum Liquids Temp. °C 3) Present on Sample
T AP L - EP/TCLP Leachate
412 RKF 39 WP - Wipes 3) Received in Good Condition (Y) or (N)
/00 /" W ?g;:" (Y) or (N) 4) Unbroken on Sample
- - " Reli hed Received 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgulshed Recl:,wed Date Time ( m;])uls e ecl;alve Date Time (Y) or (N) COC Record Present Upon
Y Y Y y 5) Received Within Holding Times Sample Reception?
éﬂ'/ ’//)?é() V222 (Y) or (N) (Y) or (N)
Y Discrepancies Between Samples NOTES:
; : /Z/aa 2%00 Labels and COC Record?
(Y) or (N)
Page of __




Lab Batch Number Chain of Custody
Client Housatonic River Site Number/Type Water N
Client Work Order # Container Solid -
Work Order # — Volume Water (ml)
Project Contact/Phone # /- D//)ﬂ;-, S A feisy o | er Containen) Solid (0z.) ™
Lab Name i Preservatives | Water N
P tain - -
Turn Around Time (TAT) (Per Container) [ solig o
Deliverable Type: = = —Tx :Q- X
A t# ANALYSES e lBaloplav|lal s | 58|28 | . =8 N\
ceoum REQUESTED ES(8& JBISE|Q | & gg g8/ G| @ § E3|N
Lab Maté-ix v ¥ Indicate Method Number ¥ . 2
Sample Client ID/Description coc Collected
N P Chosen |Matrix | Date/Time
. MS [MsDLD) )
19 145 - TAZHRP33 ~of-Fa® X~ %Mv /45~ X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
< e 1. . .
- }g” O 5 SD - Sediment Samples were: COC Tape was:
/\/ “ / / gg.‘ssﬂ:jd 1) Shipped or 1) Present on Outer Package
W Water 2 Hand Delivered (Y) or (N)
jf 5-' 715-’ %“/ A7, om /0 < A 7"[” 2 22:: Abilg 2) Unbroken on Outer Package
DS - Drum Solids | 5 2) Temperature Blank (Y) or (N)
T/?' ¢ 4§ ,( P 3 5 W EI:‘ ﬁlgrr]l‘lgl..l];‘ﬁl;?hate Temp. = °C 3) Present on Sample
WP - Wiges 3) Received in Good Condition (Y) or (N)
p . g el (Y) or (N) 4) Unbroken on Sample
- F - Fish
— m/ e % ? e e —— 4) Labels Indicate Properly Preserved (Y) or (N)
Rehg;nshed Rec;;ved Date Time € ngl;ls ¢ eclf;v Date Time (Y) or (N} COC Record Present Upon
“ 5) Received Within Holding Times Sample Reception?
s D T gt
S d / Discrepancies Between Samples NOTES:
Vi i \ QA0 Labels and COC Record?
Q (Y) or (N)
&
3 Page_ of _
=




Lab Batch Number Chain of Custody

P2 51493 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2117

Client Housatonic River Site Number/Type Water o
Client Work Order # Container Solid
Work Order # Volumc.e Water (ml) \ﬁ\‘ ]
Project Contact/Phone # ‘LQ{%M (Per Container) [ - ™™ R §'
Lab Name _6224«5_64.,4 Preservatives Water AR
Turn Around Time (TAT). (Per Container) | solid ’
<
Deliverable Type: ™
ANALYSES BelB<loala ]| m EREE o | <,
Account # : ] € |2E|EE] z | . 8
REQUESTED 59 &8 JEISE|Q £|25|8g|0 | @ e §m‘*
Lab Matrix A \ Indicate Method Number ¥ v
; L QC cocC Collected
Sa;]nple Client ID/Description o Chosen | Matrix Date/Time
0- Y| Mms [mspiD

I | B~ TH2RP 5] - F #hl X ’,///é'/éo i %

Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
—_ / / e e _/ SD -osled_iment 1. / Samples were: COC Tape was:
A/ - P ’// s gg - sSlol:id M o0 1) Shipped or 1) Present on Quter Package
W Wates: 2 Hand Delivered ___ (Y) or (N)
% 5// ‘oﬂ/ §W L /ﬂ ,.,/{',’,7 g:g‘: Aibill# 2) (Ur;b;okcn o(n ]\(J);“er Package
DS - Drum Solids 2) Temperature Blank or
7/4&7 £, /9 gf DL - Drum Liquids 3. Temp._____ °C 3) Present on Sample
L - EP/TCLP Leachatel (Y) or (N)
WP(-) Wipes 3) Received in Good Condition
. X - Other (Y) or (N) 4) Unbroken on Sample
0 Ry A F - Fish
— / c’/ - [ / e . 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Received Date Time (Y) or (N) COC Record Present Upon
by by by by 5) Received Within Holding Times Sam;;!e ReCCP‘:“?
or
aldl, £— Yolp | 1300 () or (N) (o (W)
= : /4 Discrepancies Between Samples NOTES:
> Y 4la (00| 00D | Labels and COC Record?
@ (Y) or (N)
& f
Qo Page__of __
&
>
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Lab Batch Number Chain of Custody
Client Housatonic River Site Number/Type Water ~N
Client Work Order # Container Solid X
Work Order # — Volume Water (ml) v
Project Contact/Phone # LM&&. (Per Container) [ ;4 (0z.) §s\
Lab Name 5 Brer  (rus Il”l‘esél"’itlgives Water 3 N
Turn Around Time (TAT) (Per Container) | “solid } S
Deliverable Type: —t= E i SN
ANALYSES S<|BSc|logle | @ 5 |- =3 Q.
Account # : Qg% £ gl z | . 8
REQUESTED <&8 §% SEE| R | 2 gg £8| 5| @ S §m§
Lab Matrix v ¥ Indicate Method Number V¥ v
Sample Client ID/Description QC | COC | Collected
Ny P Chosen | Matrix | Date/Time
* MS MSDAD)
O | /3~ TAIZ R 36-0f- typips X Wekaw wis e
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Seil
: 1. . .
- e P SD - Sediment Samples were: COC Tape was:
X / 1/ ,e’”‘( gg ) glol;d 1) Shipped or 1) Present on Outer Package
W Wates 2 Hand Delivered (Y) or (N)
0-0il Airbill #
: < . 2) Unbroken on Outer Package
w /é -7 A-A
7% Site Sedand S . el DS - Drum Solids | 2) Temperature Blank (YD or (N)
DL - Drum Liquid . °
TAIPRY 36 - BPICLE Lt o : e N
;(VP(;‘VI,WPCS 3) Received in Good Condition (Y) or (N)
. e (Y) or (N) 4) Unbroken on Sample
ﬂm/ V"‘f F - Fish . (Y) or (N)
- - - - - - 4) Labels Indicate Properly Preserved
Relinguished Received Date Time Relmgmshed Recl;elved Date Time (Y) or (N) COC Record Present Upon
5 b}, ’ by / / y 4 5) Received Within Holding Times Sar:ll;;e) Rccerztigr;?
ﬁ’" /Z‘ i 6/9—”0 I?OD (Y) or (N) or
l 7 Discrepancies Between Samples NOTES:
o /2 !j&/m 000 Labels and COC Record?
& 1@“ (Y) or (N)
Page__of




Lab Batch Number

esegi-Rsrsga-o7s09 |

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

_2143

98C-2128 9/15/98

1
w

Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml)
Project Contact/Phone # f D/éwiq / 4 . //Qgr__ (Per Container) | (0z) y\%\
Lab Name . Tover (osoag Preservatives Water
. V4 (Per Container) Solid
Turn Around Time (TAT)
Deliverable Type:
ANALYSES BalBalovlayla | 6 |28|XE SR b A N
A t # : : Bl z | 8
ceoun REQUESTED BEHERCHERE gEgg S|l@»|g §m gug
Lab Matrix ¥ ¥ Indicate Method Number ¥ ¥
Sample Client ID/Description Cl%(s:en N(l::)tr(i:x S:tl:;f‘;;‘:e
No. 2 d AT
-
019 |H2 ~TAIRP39-7- djh X 9o jo
o1} |H3 -T412KP39- 4734 7 x 1] / >
01 [H3 7413 KV39 3- Fp® P Y
Special Instructions: Matrix Codes Date/Revision? 2 LAB USE ONLY
S - Soil =
)( = /e o148 ,p,,'p/{n 4 SD - Sediment 1 DY — (2.2 Samples were: COC Tape was:
’ 50 - Solid foot = MoOF - missesch 1) Shipped or 1) Present on Outer Package
g W S a\d i - 4 42/00 Hand Defivered (Y) or (N)
}L( — / 9 W - Water 2. Agrrtn) i1 : ivere
['00" 0%y , / /4 / 2 ﬁ 3 gg‘: 1ot 2) Unbroken on Outer Package
] i (Y) or (N)
L DS . Drum Solids 3. 2) Temperature Blank .
Lequeel PR Loprediton Shil, v bt Tomp C 9 Pt on Sumpe
;’(VP(-)“:’ipes 3) Received in Good Condition (Y) or (N)
. - ther (Y) or (N) 4) Unbroken on Sample
. - F - Fish
— g / - k/ , P . - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relmgulshed Reclflved Date Time (Y) or (N) COC Record Present Upon
o by by " Y A 5) Received Within Holding Times ~ Sample Reception?
79 AN ekt
/ Discrepancies Between Samples NOTES:
NYaoe Vs ) Labels and COC Record?
7 ? (Y) or (N)
Page__of _
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98C-2128 9/15/9

Lab Batch Numher Chain of Custody
ek 15 54505 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2144
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # — _ Volume Water (ml)
Project Contact/Phone # LMAML‘ILJ_ (Per Container) [, (0z.) 3
Lab Name Dl 20 Preservatives Water AW
3 £
Turn Around Time (TAT) (Per Container) Solid X “f§
3
Deliverable Type: 3
ANALYSES EalZ<loglay|a | s 88X R R R
Account # REQUESTED 5‘9 E:% &L R | 2 gu‘:':‘ Eg | w e gﬁ NV
Lab Matéix v ¥V Indicate Method Number ¥ ¥
. P COC Collected :
Sa;;:)ple Client ID/Description Chosen | Matrix | Date/Time
> MS |MSVLDX .
A= g -
10 113 - TA 1 RO %o - g~ Mo X ‘///g.é; /5¢3
o4 4 7
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Seil
e . 1 a . .
- en S SD - Sediment . Samples were: COC Tape was:
X - ﬂm& ,9 ’ f gg. gl.::ldg . am /1o 1) Shipped or 1) Present on Outer Package
W - Water 2. Hand Delivered (Y) or (N)
Lebﬁwa( F o ) ﬁ / /’cclul 7{'&4 g’ *Mﬁ(/ 22:: Airbill # 2) Unbroken on Outer Package
. . DS - Drum Solids 3. 2) Temperature Blank (Y) or (N)
Location : TAIPRPIG Dol Te C 9 eon Sl
WP - Wipes 3) Received in Good Condition (Y) or (N)
p . - Other (Y) or (N) 4) Unbroken on Sample
. F - Fish
- oa/ : W/ 4 o~ - n 4) Labels Indicate Properly Preserved (Y) or (N)
Relingftished Received Date Time Relmgulshed Reclflved Date Time (Y) or (N) COC Record Present Upon
Y 2 & by va M A 5) Received Within Holding Times Sample Reception?
g Vi ///j—" (Y) or (N) (Y)or (N)
. Discrepancies Between Samples NOTES:
ot (ﬂoo /0. 30 Labels and COC Record?
H (Y) or (N)
Page  of __




98C-2128 9/15/98

Lab Batch Number

(ERGI RI<g 9 -07S00

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

2154

Client Housatonic River Site Number/Type Water | C
Client Work Order # Container Solid
Work Order # : Volume Water (ml) YA
Project Contact/Phone # MML&%? (Per Container) Solid (oz.)
Lab Name 7OV GT OU'}P Preservatives | Water —
P i N N
Turn Around Time (TAT) (Per Container) | soiig = ol
Deliverable Type: — I A §§
ANALYSES Ealf<loglan|a | € |EE5E , g8 3
Account # REQUESTED 5:9 5% S8l 8 1% b '(5: ug; <&§ 6 » é g 3 \5-?
Lab Matéix v v Indicate Method Number ¥ \
: s s COC Collected
Sal:]nple Client ID/Description Chosen | Matrix DateTime
/0 Lo) MS {MSDLD
Sl
oie IH3-TAIDRP3L-0- EMO] X__lib:oo Yh3joo X
OHPIH3-TAIDRP3 6-0 - EMOZ] X 600 4hi3loo X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
rpccnﬁ S - Soil 1 ANO. LOEBA
x R a N a W ma 51' SD - Sediment y Samples were: COC Tape was:
eﬂﬂ gg SS;’ l:]d 1) Shipped or 1) Present on Outer Package
w -.W:tege 2. Hand Delivered @ o (N)
: Lo o-of Airbill #
w 0 Ud [ D{/ L ()m;h mn = w - l—/ A Air 2) Unbroken on Outer Package
hen 2 TAI0RPH) DS - Drum Solids 3 2) Temperature Blzsgk @ o (N)
Wﬁfb A LbL(L‘h on ' DL - Drum Liquids . Temp. 2 °oC 3) Present on Sample
L - EP/TCLP Leachate] N)
WP - Wipes 3) Received in Good Condition @ o (
X - Other or (N) 4) Unbroken on Sample
F - Fish ) N
Py = T — - 4) Labels Indicate Properly Preserved @ or (N)
Relinquished Received Date Time Relinquished Received Date Time Q@ o (N) COC Record Present Upon
T Y by : by by 5) Received Within Holding Times Samap}g Receptigfif'
ot Kippnip Yigloo {1%:00 D o (N) or
' iy Discrepancies Between Samples NOTES:
A o ML@_ Labels and COC Record?
or
Page__l of _l o




98C-2128 9/15/98

Lab Batch Number

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

21585~

(a3 1~ -
Client Housatonic River Site Number/Type Water |
Client Work Order # Container Solid
Work Order # _ : Volume Water (m!) %_4000
Project Contact/Phone # AWAM— (Per Container) | (oz.)
Lab Name r é’ r OLLP lE’rmérvmtive.«s Water —
tai .
Turn Around Time (TAT) (Per Container) | ~Solig s
Deliverable Type: TPAE E = S
ANALYSES < (Bclogleu]lm | 8 |EEIZE . £
Account # REQUESTED <&§ 5‘.% 38108 ¥ 2 Eug; <8:§ & | v § g:% R
Lab Mat(r:ix ¥ v Indicate Method Number v
: s g2 CcoC Collected
Sa;;:)ple Client ID/Description Chosen | Matrix Date/Tire
* MS [MSDILD;
19 [#3-TAIZRP38-0- EMO) X Hf?joo 1550 X
QA3 - TA12RP28-0-EMOZ X _Hirjoo 1550 X
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
v : 1 . .
- SD - Sediment . Samples were: COC Tape was:
X i Pﬂﬂd P lp iens éﬂﬂ mas5 $o- g,"“'f;‘;n - 1) Shipped or 1) Present on Outer Package
W- Wates, 2. Hand Delivered @ o (N)
ESS ma% co “ Cdéd ‘Ffo m 22:: Airbill # 2) Un@brokcn on Outer Package
= - DS - Drum Solid 29T lank ( or (N)
vernal pool E-1 DS Drum Solids | 3. ) Tomperatire B8 oc 3 Present on Sample
. L - EP/TCLP Leachate : @ of (N g’
i ; 1 t _ WP - Wipes 3) Received in Good Condition
Udemn ’0 ton ID - TA,ZRP5$ g:g‘s::" ¢ or (N) 4) Unbroken on Sample
1 L 4) Labels Indicate Properly Preserved @ o (N
Relinquished Received Date Time Relinquished Received Date Time @ or (N) COC Record Present Upon
__by by o by by 5) Received Within Holding Times Sam(P@IC Recepion?
Miitze00 [ 1610 @ o (N) or
M—W Discrepancies Between Samples NOTES:
/] Q@L%O /000 Labels and C?é Record?
el (Y) or
Page. _l_ of _’




Lab Batch Number Chain of Custody
o CHAIN-OF-CUSTODY/LAB WORK REQUEST 2172
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # ) Volume Water (mi) g,
Project Contact/Phone # . ne (Per Container) ['¢ )4 ;) —H
Lab Name ST_U\)E'Q, G<o \l\“D ll;rmérv::ti.ves Water
Turn Around Time (TAT) (Per Container) | solid <
Deliverable Type: T s = '%
ANALYSES -l i sla o | @ £ 1 215 § z , Q |58
Account # REQUESTED §g 5:5 gg 3819 & §u§; §.,2, 3} w | Q gﬁ §
Lab Msté-ix coc c . v v Indicate Method Number ¥ ¥
: soge ollecte:
Sa;]l:)ple Client ID/Description Chosen | Matrix Date/Tirme
* MS MSDAD)
a—
015 [H3-TrioRP 3 o- ;oo</ X leloo yj45” X
/
_I/
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
- SD- S]ediment L Samples were: COC Tape was:
X - QCAN\L( Q p O en _S Sg ssl"lad 1) Shipped or 1) Present on Outer Package
W- Water 2 Hand Delivered (Y) or (N)
-0 : Airbill #
~ é{"(‘(&, f\) 2." 2) Unbroken on Outer Package
LCO?‘*""Q ;“’4/ QCQ(-OA“C&' o 7 DS - Drum Solids 3 2) Temperature Blank (Y) or (N)
DL - Drum Liquids . Temp. °C 3) Present on Sample
L - EP/TCLP Leachate} Y) or (N)
WP~ Wipes 3) Received in Good Condition (
- Lother (Y) or (N) 4) Unbroken on Sample
- F - Fish
Locq‘&':v\/\' W L{ - - - - - 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relmgmshed Reclt:lved Date Time (Y) or (N) COC Record Present Upon
by by L} I H y y 5) Received Within Holding Times Sar?;;}e) Recerzt;n;?
3 BTl o 16D St X
z | M Discrepancies Between Samples NOTES:
e ] _MD o) vs) Labels and COC Record?
8 (=4 X (Y) or (N)
& & Page_\ of
g




Lab Batch Number Chain of Custody

terRe-sprcasey. ~ CHAIN-OF-CUSTODY/LAB WORK REQUEST 2179

Client Housatonic River Site Number/Type Water IC ¢
Client Work Order # Container Solid
Work Order # 7 Volume Water (ml) oo
Project Contact/Phone # V¢ PEL & i (Per Container) g ;4 )
Lab Name __ STOVER &Rayf Preservatives Water =
Per Contai N <
Turn Around Time (TAT) (Per Container) | solid %
Deliverable Type: T =T Q
ANALYSES B|Bclog|ay] @ 153 Qle
Account # : Q7% £ 148 Sl z | . 8
weouesten (25 |22|22|32| 8 | £ |2f[ed]6 |~ |2 |3d) |EE
Lab Matrix v v Indicate Method Number ¥ v
. —_ C cocC Collected -
Sal:lnple Client ID/Description Chosen | Matrix Date/Time
0- MS _[MSDLD)

o1k [W3 TAO3RE3Y. 0+ EMO] X u]igoo 1430
e

/
i

SO - Solid

S eci%struchons Matrix Codes Date/Revisions: LAB USE ONLY
Li%b‘ “E W\? M b - Se L Sampl : COC Tape was:
Frog ermd}\},b on+ P SD - Sediment amples were: ape was:

. 1) Shipped or 1) Present on Outer Package
SL. VS?I:;ICEE . H?gq Delivered &or (N)
22:: Aibill# 2) Unbroken on Outer Package
DS - Drum Solids 3 2) Tempemmm or (N)

DL - Drum Liquids *
)( - \Q/o mQ % L - EP/TCLP I eachate Temp. Z 3) Present on (Sa&n;;le
A WP - Wipes ived in Good Condition @)r

— X - Other or (N) 4) Unbroken on Sample
F - Fish
MT’ ] '\) W a/ 4@ Indicate Properly Preserved @ or (N)
Time

or (N) coc Present U
A by by by by Record Present Upon

Relinquished Received Date Relinquished Received Date

Time

5) ived Within Holding Times Sampjg Reception?
oot Comitd qlilool 1 1o @w (N) «?:Dor (N)

T Discrepancies Between Samples NOTES:
%&%&:WD o922 Labels and CQC Record?

98C-2128 9/15/98

Page\_of‘_ e




98C-2128 9/15/98

Lab Batch Number

CHAIN-OF-CUSTODY/LAB WORK REQUEST

Chain of Custody

'Wﬂg‘— Y/‘u/rv 1)l

Discrepancies Between Samples

Labels and C ecord?
(Y) or¢(N

WESewl-RSTs 1~ OPTOT 2182
Client Housatonic River Site Number/Type Water 1C
Client Work Order # Container Solid
Work Order # ] gy Volume Water (ml) 00
Project Co?_gt_/Phone # %ﬁiﬁ@ (Per Container) I . (0z)
Lab Name 2/ 0 ljF g (. Preservatives Water
Per Contain -
Turn Around Time (TAT) / (Per Container) | Solig -
=
Deliverable Type: Sen
ANALYSES PIEFI NI EEEE Q &Y
A t# : : o £ 8l z | .
reoueste (=8 |£2[32)32| 0 | § [£5]28] 8| | B |E5|3E
Lab Matrix \2 2 Indicate Method Number ¥ v
. s gs QC COoC Collected
SaI:Inple Client ID/Description Chosen | Matrix Date/Time
o MS _[MSDLD)
o2 0|H>-THIA R PR9-0- -mdl N |4l 500 X
/ <
/ i
/
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
. 1 . .
‘ Z A~ SD - Sediment . Samples were: COC Tape was:
Xz ~“ Q ‘ ? ren Q% ma 5‘5 gg 3 sSlo l;d )Shipped ________ or 1) Pggsent on Outer Package
W. Water 2, Hand Delivered or (N)
L. Co (i re (‘Dd vl '["l\f) f‘ 0-0il Airbill # 2) Unbroken on Outer Package
A} A - Air
DS-DrumSotids | 5 2) Temperature Blark™ D o (N)
S bl oL brem e | Tomp GeB C 3 Bgerton Sampe
WP - Wipes 3) Received in Good Condition or (N)
g: gts:er or (N) 4)_Un roken on Sample
_L@_Q L.‘ov] W-| - r— - 4) Labels Indicate Properly Preserved or (N)
Relinquished Received Date Time Relinquished Received Date Time or (N) COC Record Present Upon
g by by by by 5) Received Within Holding Times ~ Sample Receptirgn?
A 4li5ke| 1600 Lo N Do )

NOTES:




98C-2128 9/15/98

Lab Batch Number Chain of Custody
. . 07509 CHAIN-OF-CUSTODY/LAB WORK REQUEST A5
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # Volume Water (ml)
Project Contact/Phone # T DQ (0""4’ h« H“u\'\.& (Per Container) | ;4 (o;)
Lab NaméS. tove C 6-‘(‘0\/\0 Preservatives Water
Turn Around Time (TAT) (Per Container) [ 5,19 %’
Deliverable Type: v, v S @ | 135
Account # ANALYSES Bq|=< sl =zl @ s |- § = ﬁ Z , R g &}‘B
REQUESTED gS|g&|cL|cL| & | £ [R5|BE 0|7 2 §5(33]
Lab Matéix coc Collocted ¥ v Indicate Method Number v
S || lient ID/Descripti oliec :
a;lr:)p e Client escription Chosen |Matrix |  Date/Time
. . MS |MSDLD;
0 M3-TAI2RPI- B-F ed9 > ';I!)a[ao o3 <
/ “
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
)( _ ' Z \Q e SD - Sle«{iment L Samples were: COC Tape was:
- Q ’ gg' ssf;::,d e 1) Shipped or 1) Present on Quter Package
Ww- Wate§ 2. Hand Delivered (Y) or (N)
l/ep f‘(&_ gfofé Qk ()MA wCheon & gg‘: Airbill # 2) (Ur;b;oken o(n I&);lter Package
DS - Drum Solids 2) Temperature Blank or
- 3. pe
Dottt Shede D D, 3 Prsenon Smpe
WP - Wipes 3) Received in Good Condition (Y) or (N)
M 1) \ i‘(- l?i;lllner (Y) or (N) 4) Unbroken on Sample
T — * rp— - 4) Labels Indicate Properly Preserved (Y) or (N)
Re mgulshed Reclc:.lved Date Time Relmgmshed Reclflved Date Time (Y) or (N) COC Record Present Upon
Y Y L 5) Received Within Holding Times Sample Reception?
L“),OOO IL{_OO (Y) or (N) (Y)or (N)
Vv y Discrepancies Between Samples NOTES:
Mﬁm Labels and COC Record?
(Y) or (N)
Pagel of 1
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Lab Batch Number Chain of Custody
JESpd) BSrsaa - D7509 CHAIN-OF-CUSTODY/LAB WORK REQUEST 2185
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # ) Volume Water (ml)
Project Contact/Phone #MMHQ_ (Per Container) [
Lab Name STR00EQ & fbwp Preservatives | Water s
Turn Around Time (TAT) (Per Container) |~ soiiq -
Deliverable Type: s —t gg
Account # ANALYSES SN <luog|lagl @ 'E £ 2 = -g > . v |. g |
REQUESTED ES|5&|OL|0L| & | 2 .gg 82|00 | »|& gagé
Lab Matrix \2 L/ Indicate Method Number ¥ v
Sample Client ID/Description QC €coC Collected
No Chosen [Matrix | Date/Time
. MS [MSDID )
o2l H3-TAW 937~ - ﬁa}r/> X oo 104157 X
4
/ .
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Seil
(Za A SD -()Set[iment L Samples were: COC Tape was:
xX= NG () ‘ 6) ¢ ’/] gggﬁ:&e 1) Shipped or 1) Present on Quter Package
W - Water 2. Hand Delivered (Y) or (N)
0-0il Airbill #
, s 2) Unbroken on Outer Package
A-A
L{a@\"& 4(‘62{ Q&P@’&WL‘) n 5““{91 DS - Drum Solids 3. 2) Temperature Blank (Y) or (N)
E[_' I-EII’);T“(':“L%IE:?M& Temp. °C 3) Present on Sample
| WP - Wipes 3) Received in Good Condition (Y) or (N)
4 K 4l 1 F _'g;:e' (Y) or (N) 4) Unbroken on Sample
—_— - Relinauiched Received 4) Labels Indicate Properly Preserved (Y) or (N)
Relmgmshed Recl:elved Date \ 1‘1’115 el nguls e eclflve Date Time (Y) or (N) ©OC Record Present Upon
Y Y Y 5) Received Within Holding Times ~ Sample Reception?
”{/21/00 —/é“f? (Y) or (N) (Y)or (N)
T Discrepancies Between Samples NOTES:
Z 4)% <. @] Labels and COC Record?
= ) J (Y) or (N)
Pagel of
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Lab Batch Number Chain of Custody
Client Housatonic River Site Number/Type Water
Client Work Order # Container Solid
Work Order # I Volume Water (ml)
Project Contact/Phone # T QM 1! )z._._HQ._LL!Le::S_ (Per Container) ¢ .4 (0z)
Lab Names '}OJE(‘ 6"‘477\4,9 Preservatives Water .%-)
Turn Around Time (TAT) (Per Container) | solid 2
Deliverable Type: = > E ] Y
Account # ANALYSES =<~ < % a5 m .e g & — '§ z , @) k=] Q §
" REQUESTED §§’ g&|c& o&[R | 2 .gg ggl0 | @ e &S £
Lab Matéix ¥ v Indicate Method Number ¥ ¥
S 1 Client ID/D inti COoC Collected -
alal:)p e ien escription Chosen | Matrix DatefTime
- MS |MSDALD}
013+ |H3 -TAA RP3Y-0-F00 3 X Mblbo 1us X
/ “
/ //
i
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
. 1 . .
z “N- SD - Sediment . Samples were: COC Tape was:
)(- ‘zq'nq‘ 0 v () cen gg'g&l&d . 1) Shipped or 1) Present on Outer Package
W - Water 2 ggql{):livered (Y) or (N)
ggi'l. ! 2) Unbroken on Outer Package
DS - Drum Solids 2) Temperature Blank (Y) or (N)
. lids — f 3 pe. .
Leogured a4 e prodwcBon Sty [ Rrimeis T Temp. c 3 Present on Sample
WP - Wipes 3) Received in Good Condition (Y) or (N)
g l?i;::er (Y) or (N) 4) Unbroken on Sample
— - e ehed Received 4) Labels Indicate Properly Preserved (Y) or (N)
nRelmg;,nshed Rec:nved Date Time Relmgms e eclflve Date Time (Y) or (N) COC Record Present Upon
f y M M 5) Received Within Holding Times ~ Sample Reception?
(lnal 13000 (Y) or (N) (Y) or (N)
' ¥ ¢ WA ) Discrepancies Between Samples NOTES:
/_{é@ R0 Labels and COC Record?
X (Y) or (N)
Page_|{ of




Lab Batch Number Chain of Cusiody
: g oy CHAIN-OF-CUSTODY/LAB WORK REQUEST 2187
Client Housatome River Sitc Namher/Trpe Wkce
Client Work Order # Contalner St
Work Order # Yolame Water (md)
Praject Canr.ndﬂ'haﬂt [ IQIM%_M {Per Contaloer} Tl tea
Lab Name S TR Fd2, Wllm W 5
Twen Around Tie {TAT) (Per Contalner) | sobd B
Deediverable Type: | FRES . |
ANALYSES is - L : (S q|=F| )
Accooncd REQUESTED 5:§ g\ SE|3E| L |3 E§§E AN éﬁ\'g
Lab thEIx F ¥ Indicate Method Number 4 ¥
LB Callebed
Ra;::]: Cllent ID¥Drescriplion ) C.hTuu Matrix | DateTime
' | was sy
Y p iH3-TRe3RP31-0- 5‘;&! x” |Hatlw 1150 >
_/fj
//
Special Instrocteme: Matrix Codes Dt/ Revigumis LAL USE DNLY
S - Sel ' =
1 = . - .
. . . ST - Sedlmwm Bamphes were: COU Tupr wan:
Xz E-.’A'l'*q Q\f‘)'@"r\ 403 - dalid 1) Shipped or 1} Presemt on Outer Packuge
W 2. E::f:im e s (Y) or (M)
0. 0GR et 2) Unbrokeen on Duter Package
Lﬂ'?‘hﬂl ’ 6 EE: N ] 86 “Drum oitds 3, 1) Tewperaure Bank 1Y) o (N
EL I-:!n:I‘uI;_F PR | Temp.____ ™C 3) Pl:rmi an Sa;{nplc
WP - Wipes 1) Received in Good Condition (Y} LN
;&_—ﬁr (¥} ot (M) 4} brokcn np Sample
41 ).abels Todicare Properly Presenved (Y1 or (WD
Relingoinbed Received Date | Time || Rellnquished Recebred Dute | Time (Y)Y ar (NI 340 Reenrd Presein Upon
n  br hy by by %) Rercivod Withm Hobling Tines ~ Smple Receptinn?
% 2[3[‘ Ilw 1{ ”5"{_) (Y} or (M) (Y1ee (M)
- Pizcrepancics Heowesa Surmples NOTES.
@ s _{éég_ X | Labels and COC Recond?
] (Y} ot [N}
5 Page of _
o
1=




Lab Batch Number Chain of Custody
“© CHAIN-OF-CUSTODY/LAB WORK REQUEST
58 RST502 - Tl Q 12204
Client Housatonic River Site Number/Type Water l
Client Work Order # Container Solid
Work Order # Volume Water (ml)
Project Contact/Phope CM&‘%—L‘—‘X—&% (Per Container) |'c " ™
Lab Name / Dj (Il)’resgrv:t'i.ves) Water >
Turn Around Time (TAT) er ontafner Solid =
Deliverable Type:
ANALYSES BKelBclowlan| o | s [F8EEl. ], |0 lssi®&
Account # REQUESTED §g EE d8(881 9 k5 EE <&§ ) w9 g,,—) N
Matrix v v Indicate Method Number ¥ v
Lab QC cocC Collected
+ st ollecte .
Sa;lnple Client ID/Description Chosen | Matrix Date/Time
o MS [MSDLD
oz i |[Hz-T#(0R 03T 0 T X~ 15130 joX X
/ -
Special Instructions: Matrix Codes Date/Revisions: ”L LAB USE ONLY
< \e\/‘ M ’{é gl;%l:diment 1L e «; 57‘{/ Samples were: COC Tape was:
UV p‘? ’ Po ' o T 1) Present on Outer Package
w -'W:tege 2. Hand Delivered ___ ¢ or (N)
/ i 0-0il Airbill # 2) Unbroken on Outer Packa;
N ge
L /- - A-A
£ w-3 [ DS -I:);rum Solids | 3 2) Temperature Elf &L> or (N)
- Drum Liqui * o
L - EP/TCLP Ewchate Temp. C 3) Present on Sal;nple
;VP(-)XIWPCS 3) Received in Good Condition - @ or (N)
Taer q ) or (N) 4) Unbroken on Sample
F - Fish
- - - - - - - 4) Labels Indicate Properly Preserved @ or (N)
Relinquished Received Date Time Relinquished Received Date Time ) or (N) COC Record Present Upon
by by by by 5) Received Within Holding Times S%ecer?m?
; T
3 Dtk Cogll] sTojeo |lo ko By T &
- p - iscrepancies Between Samples :
> Mt%&f 3/0/, Labels and COCRecord?
8 \ ) (Y) or
&
o Pagel of
3




Lab Batch Number Chain of Custody
eced-Lsespaggios  CHAIN-OF-CUSTODY/LAB WORK REQUEST 2205
Client Housatonic River Site Number/Type Water \C(J.
Client Work Order # Container [~ slia A
Work Order # ; Volume | Water (m)) Voual
Project Contact/Phane # %LM (Per Container) ['¢ L. ™
Lab Name m i It’rm(t:arw:‘tli.ves Water
Turn Around Time (TAT) (Per Container) | ~solid
Deliverable Type: 1 — 1 Fad
A t# ANALYSES BL<|Eglog|ag] A £ |8 58|~ 'ﬁ z , QlEg g
ccoun REQUESTED %g %E X4 [=) 3? 8 2 E ug; <&§ o 7 g g b \g
Lab Matrix ¥ v Indicate Method Number ¥ ¥
Sample Client ID/Description QC | COC | Collected
Ny P Chosen |Matrix | Date/Time
. MS [MSDLD ) )
or9 |H2-TeRRP % ~o- 1] K 3w/ 50 X
/ g
/ &
7
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
‘ : i L Sampl : COC Tape was:
Y - (za N M PO[(S SD - Sed_lment amples were: p H
na V'?‘ A gg Ssr::id 1) Shipped or 1) Present on Outer Package
Ww- Wate%e 2. Hand Delivered or (N)
[ X - L(_) /é [ Ll; UP’ ; ) 22:: Airbill # 2) Unbroken on Outer Package
DS - Drum Solids 3, 2) Tcmperature%( or (N)
b oL Temp P _C 3 penton Sample
WP - Wipes 3) Received in Good Condition @ or (N)
g F(‘)i:::er or (N) 4) Unbroken on Sample
- - r— - 4) Labels Indicate Properly Preserved @ o (N)
Relinquished Received Date Time Relmgulshed Reclflved Date Time or (N) COC Record Present Upon
a—mY an by 4 J A 5) Received Within Holding Times Samy RCWP‘;’"'-’
g S0 | 1oy or () or (M)
= M Discrepancies Between Samples NOTES:
@ "@ z?" '-—"7%’9 1~! Labels and COC Record?
& ) (Y) or &
3 Page_\of \
3




Lab Batch Number Chain of Custody

ottt sesan—oagy  CHAIN-OF-CUSTODY/LAB WORK REQUEST 2206

Client Housatonic River Site Number/Type Water l

Client Work Order # Container Solid

Work Order # { Volume Water (ml)

Project Contact/Phone # ‘B:M%% (Per Container) |5 "™

Lab Name jﬁlm&_ﬂ_@&ge Preservatives Water

Turn Around Time (TAT) (Per Container) | solid

L~
Deliverable Type: = = <t > rar
ANALYSES B<lBaloglag| | 2 |E8|5% - 8

Account # REQUESTED <&g <8:§ SE|oL| B | & g8 <&§ G| o é gﬁ I

Lab Matrix \ 2 Indicate Method Number ¥ v
Sample Client ID/Description QC coc Collected ‘

No Chosen [Matrix | Date/Time

- Y )
220 [H3-TACHRYP 33-0- L] X blEe %o X
e <
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
N . 1. . .
NI R %‘6 Wg SD - Sediment Samples were: COC Tape was:
X - ‘ZCN\“ p 0 V1 SO - Solid 1) Shipped or 1) Present on Outer Package

SL - Sludge ,
- - ) Hand Delivered or (N)
1/&,-' Y £6 (104 JP f) W - Water 2. poreto &

22:: 2) Unbroken on Outer Package
DS - Drum Solids 3 2) Temperature Blanik or (N)

DL - Drum Liquids : Temp 13 °C 3) Present on Sample

L - EP/TCLP Leachate] ’ €D or (N)

WP - Wipes 3) Received in Good Condition r

X - Other
F - Fish D or (N) 4) Ungroken on Igample
4) Labels Indicate Properly Preserved or (N)

Time Time &Por (N) COC Record Present Upon
by by by by Sample Reception?

5) Received Within Holding Times
M&M ‘5’/ w_]_m . @or (N) r (N)
S Discrepancies Between Samples NOTES:
S/ 2 Labels and COC Record?
(Y) or @D

Page ” of __

Relinquished Received Date Relinquished Received Date

©
3
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=
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©
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Lab Batch Number & Chain of Custody
E4n CHAIN-OF-CUSTODY/LAB WORK REQUEST 293
Client Housatonic River Site Number/Type Water A 2
Client Work Order # Container Solid (e
Work Order # i ' 4 Volume Water (ml) : .
Project Contact/Phone # (Per Container) | solid (o2 S
Lab Name ll”rmérvati_ves Water —
Turn Around Time (TAT) (Per Container) Solid
Deliverable Type: = o E = NE o
Account # ANALYSES S<l=< gla o | @ £ g|= é z , O |.g KK E
REQUESTED &S |85 JE|SE| Q| 2 §§§§ C|=»|® éwlé
Lab Mst(l:'ix coc Collocted ¥ ¥ Indicate Method Number ¥ ¥
Sampl Client ID/D ipti ollecte ‘
ple rent T Description Chosen | Matrix | Date/Time
No. MS_[MSDAD!
ool [WM-eoigti- o- ood G1) Kl 1030
202 NA-SWorxoig-0- N 24 A X
//
~ -
Special Instructions: glz;tl:lix Codes Date/Revisions: LAB USE ONLY
M P SI; -%lediment IM%M-MM Samples were: COC Tape was:
udd Cmca 50.- Solid instead of Pet<d2 sm Llthd 1 s
. 1) Shipped or 1) Present on Outer Package
L( % stl:t‘i? 2. Hand Delivered AP or (N)
L{O 22::. ' Airbill # 2) Unbroken on Outer Package
S l ‘ E gg g“"“ i‘f“dF A 3. 2) Temperature Blenk @XPor (N)
L- I-EP;ru(':nLPlE:cshate Temp.___ _l&  °C 3) Present on Sample
WP - Wipes 3) Received in Good Condition Y)ror (N)
5)5 gts:'," &P or (N) 4%bgken on Sample
— - o . 4) Labels Indicate Properly Preserved P or (N)
Relinquished Recl:alved Date Time Relmgmshed Recl:.wed Date Time € or (N) COC Record Present Upon
Y Y A 5) Received Within Holding Times Sample Reception?
;i | sl 20 G ) e ()
[Te] . .
b | - . /m . 3“ Discrepancies Between Samples NOTES:
@ /> 9 Labels and COC Record?
& v (Y) o CND
o Pagel of
g
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EsRAI- RSTS B2
Lab Batch Number Chain of Custody
CHAIN-OF-CUSTODY/LAB WORK REQUEST 223
I 88~ 0709 7
Client Housatonic River Site Number/Type Water l PL
Client Work Order # Container Solid
Work Order # I Volume Water (ml) 5 S'Lﬂq |
Project Contact/Phone # (Per Container) ¢ iy (oz.)
Lab Name (=roup (‘l:reiérw:;ii\fw Water —
Turn Around Time (TAT) er Container) | solid
Deliverable Type:
ANALYSES Ex<lB<louloag|m | ¢ |58[24] 2 23| L
Account # REQUESTED ‘1&3 Q%% Sle8| ¢ 2 EE §§ ] § ga ?ﬁ‘
Lab Matrix v ¥ Indicate Method Nunrbes™\) ¥ \
s Ty QC CocC Collected
Sal:‘nple Client ID/Description Chosen | Matrix | Date/Time -
0. MS_[MSDAD!
o HA-4nYg-0- o2 W kbyod 1030 X
/ -
7~
Vi
v
Special Instructions: Matrix Codes Date/Revisions: LAB USE ONLY
S - Soil
SD - Sediment L Samples were: COC Tape was:
54 .cyl \,5,.,4\-3{" SO - Solid 1) Shi or 1) Present on Quter Package
‘W‘é OQ’ ~? fom ﬂ"s{:::g: 2. Halfdpg)dclivemd (Y) or (N)
H\u-&d Poy\d 2?,1:- Airbill # 2) Unbroken on QOuter Package
1 DS - Drum Solids 3 2) Temperature Blank (Y) or (N)
DL - Drum Liquids . o
; E' ;/0 L - EP/TCLP Leachatd Temp.______ °C 3) I(’f;sn;nto t;n (Sa];n;)le
I-r WP - Wipes 3) Received in Good Condition
;.‘_'g;};" &Y P or (N) 4) Unbroken on Sample
— - — L 4) Labels Indicate Properly Preserved (Y) or (N)
Relinquished Received Date Time Relinquished Rec;:wed Date Time (Y) or (N) COC Record Present Upon
by } by Y 5) Received Within Holding Times S%ﬂeupﬁcm?
RV (Y) or (N) or (N)
- . 2! QS Discrepancies Between Samples NOTES:
A 19 Labels and COC Record?
. ? 1 \ (Y) or (N)
Pagel of *




Appendix B

Tissue Samples

Chain-of-Custody Documentation

FEL — Lower Housatonic River Project



COC I 2547 Chain of Custody Record m

Client EPA Contact Name Kelly Spittler Analysis Requested by Group by Container
Site Name Housatonic River Project Contact Phone No. 610-701-3953 (number listed for total containers per analysis group)
W.0. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number O
2]
e
3]
E)E 7] 2 o g = (]
Matrix QC | Total Num of . Duplicate [ = | o | | 2 o | L |X N
. Matrix | Date Collected x| sl=|o Sl== [ n
Containers Sample o ] |l o =1.c Y he) c
Lab ID Sample ID sl 8lE|lcIm|2]|3]|a |97
al 2lolo|lO|le|l|alZ|5|0O]| L
MS | MSD <|<|ZT|O|la|T|a|l<]|Oo|ln|[F|[O
H3TAO8RP34-0-EMO1 X X 1 TI 22-May-00 X
H3TAO8RP35-0-TP01 1 TI 8-May-00 X
H3TA10RP36-0-EM02 1 TI 8-May-00 X
H3TA10RP37-0-TP0O1 1 TI 9-May-00 X
H3TA12RP39-0-EMO1 1 TI 23-May-00 X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Larvae to Metamorph, Rana pipiens COC Tape was unbroken on outer package Y N
. L . COC Tape was present on sample Y N
First priority for analysis are samples dated Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
5/18/00 to 5/30/00 Recelved | "
L . eceived in good condition Y N
Second priority for analysis are samples dated 1 2 3 4 I S W R N
from 6/00 t0 12/00 Received within Holding Time Y N
I/T;Bdtgrg;:lgggr analysis are samples dated from Relinquished by Received by Date Time Relinquished by |Received by Date Time

Page 1 of 1




Chain of Custody Record

COC ID 2548 W@?\l
Client EPA Contact Name Kelly Spittler Analysis Requested by Group by Container
Site Name Housatonic River Project Contact Phone No. 610-701-3953 (number listed for total containers per analysis group)
W.O. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number Q
2]
e
3]
E)E 7] 2 o g = (]
Matrix QC | Total Num of . Duplicate [ = | o | | 2 o | L |X N
. Matrix | Date Collected x| 5|12 Sl=1= o) n
Containers Sample |2 [ @ | 0| g = E| o c
Lab ID Sample ID sl 8lE|lcIm|2]|3]|a = ORI
al 2lolo|lO|le|l|alZ|5|0O]| L
MS | MSD <|<|TZT[Oo]a|[T|[a|[Lg][o]ln|[F]|O
R1-F001-00-C1 1 Tl 28-Apr-00 X
R1-F001-00-C2 1 Tl 28-Apr-00 X
R1-F001-33-E1 1 Tl 28-Apr-00 X
R4-EM01-00-C1 1 TI 13-Nov-00 X
R4-EM01-40-E1 1 TI 13-Nov-00 X
R4-EM01-40-S1 1 TI 13-Nov-00 X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Crossover Larvae, Rana pipiens COC Tape was unbroken on outer package Y N
. L ) COC Tape was present on sample Y N
First priority for analysis are samples dated Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
5/18/00 to 5/30/00 Recelved | o
L . eceived in good condition Y N
Second priority for analysis are samples dated 1 2 3 4 L e s e el V7 N
from 6/00 to 12/00 Received within Holding Time Y N
Third priority for analysis are samples dated from Relinquished by Received by Date Time Relinquished by |Received by Date Time

1/00 to 5/15/00

Page 1 of 1




COC ID 2549

Client EPA

Site Name Housatonic River Project

Chain of Custody Record

Contact Name
Contact Phone No.

Kelly Spittler

610-701-3953

% s: SONSULTANTS

Analysis Requested by Group by Container

(number listed for total containers per analysis group)

W.0. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number Q
[7)
e
)
E)E 7] 2 o g = (]
Matrix QC | Total Num of . Duplicate [ = | o | | 2 o | L |X N
. Matrix | Date Collected x| 5|12 Sl=1= o) (]
Containers Sample |2 [ @ | 0| g = E| o c
Lab ID Sample ID sl 8lE|lcIm|2]|3]|a |97
al 2lolo|lO|le|l|alZ|5|0O]| L
MS | MSD <|<|[TZT|Ojla|ZT|(AO|<|O|ln||O
10.255g H3TV10RP37-0-F005 1 TI 10-May-00 X X
43.36g H3TV04RP32-0-F003 X X 1 TI 1-May-00 X
14.7479 H3TV04RP32-0-FO06 1 TI 1-May-00 X
70.57g H3TVO8RP34-0-F005 1 TI 3-Apr-00 X
49.37g H3TVO8RP34-0-FO06 1 TI 3-Apr-00 X
60.249 H3TVO8RP35-0-F003 1 TI 2-May-00 X
12.789g H3TV10RP37-0-F009 1 TI 5-May-00 X
76.569 H3TV12RP39-0-F001 1 TI 3-May-00 X
51.32g H3TV12RP39-0-F008 1 TI 4-May-00 X
21.131g R1-F001(Ovary) 1 TI 28-Apr-00 X
28.539g R1-F006(Ovary) 1 TI 28-Apr-00 X
21.03g R2-F009(Ovary) 1 TI 26-Apr-00 X
17.5669g R2-F012(Ovary) 1 TI 26-Apr-00 X
20.437g R3-F001(Ovary) 1 TI 18-May-00 X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Egg Mass/Ovary, Rana pipiens COC Tape was unbroken on outer package Y N
. L ) COC Tape was present on sample Y N
First priority for analysis are samples dated Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
5/18/00 to 5/30/00 Received i i
L . eceived in good condition Y N
Second priority for analysis are samples dated 1 2 3 4 L e s e el V7 N
from 6/00 to 12/00 Received within Holding Time Y N
I/T;Bdtgrg;:lgggr analysis are samples dated from Relinquished by Received by Date Time Relinquished by |Received by Date Time

Page 1 of 2




Chain of Custody Record

COC ID 2549 W@ﬂs
Client EPA Contact Name Kelly Spittler Analysis Requested by Group by Container
Site Name Housatonic River Project Contact Phone No. 610-701-3953 (number listed for total containers per analysis group)
W.O0. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number Q
(2]
e
©
E)E n & o g = O
Matrix QC | Total Num of . Duplicate [ = | o | | 2 o | L |X N
. Matrix | Date Collected x| 5|12 Sl=1= o) n
Containers Sample |2 [ @ | 0| g = E| o c
Lab ID Sample ID sl 8lE|lcIm|2]|3]|a = ORI
al 2lolo|lO|le|l|alZ|5|0O]| L
MS | MSD <|<|[T|Oola|T|[a|<|O|ln|F]|O
17.2169g R3-F002(Ovary) 1 TI 18-May-00 X
19.405¢ R3-F003(Ovary) 1 TI 18-May-00 X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Egg Mass, Rana pipiens COC Tape was unbroken on outer package Y N
. L ) COC Tape was present on sample Y N
First priority for analysis are samples dated Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
5/18/00 to 5/30/00 Recelved | "
L . eceived in good condition Y N
Second priority for analysis are samples dated 1 2 3 4 L e s e el V7 N
from 6/00 t0 12/00 Received within Holding Time Y N
I/T;Bdtgrg;:lgggr analysis are samples dated from Relinquished by Received by Date Time Relinquished by |Received by Date Time

Page 2 of 2




Chain of Custody Record

% ;. ONSULTANTS

COC ID 2550
Client EPA Contact Name Kelly Spittler Analysis Requested by Group by Container
Site Name Housatonic River Project Contact Phone No. 610-701-3953 (number listed for total containers per analysis group)
W.O. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number Q
= 73
c 2 (]
. : E)E 2y g o g = N 8
Matrix QC | Total N.um of | matrix | Date Collected | PUPlicate ; » o S g w X o n g’:
Containers Sample |2 [ @ | 0| g = E| o c a
Lab ID Sample ID sl 8 g S 8 g 5 gl |5 8 ® E o
MS | MSD gl z|2|Sla|T|alZ|G|alR|o|alo
10.255g H3TO10RP37-0-F005 X X 1 TI 10-May-00 X[ X X[ X X[ X
43.369 H3TO04RP32-0-FO03 1 Tl 1-May-00 X
14.747g H3TO04RP32-0-FO06 1 TI 1-May-00 X X[ X X[ X X[ X
70.57g H3TO08RP34-0-F005 1 Tl 3-Apr-00 X[ X X[ X X[ X
49.37g H3TO08RP34-0-FO06 1 Tl 3-Apr-00 X
60.249 H3TO08RP35-0-FO03 1 Tl 2-May-00 X
12.789g H3TO10RP37-0-FO09 1 Tl 5-May-00 X[ X X[ X X[ X
76.569 H3TO12RP39-0-F001 1 Tl 3-May-00 X[ X X[ X X[ X
17.689 H3TO12RP39-0-F008 1 Tl 4-May-00 X
R1-F001(Offal) X X 1 Tl 28-Apr-00 X
R1-F006(Offal) 1 Tl 28-Apr-00 X| X X | x X | X
R2-F009(Offal) 1 Tl 26-Apr-00 X| X X | x X | X
R2-F012(Offal) 1 T 26-Apr-00 X
R3-F001(Offal) 1 Tl 18-May-00 X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Experimental Adult Females without ovary, Rana COC Tape was unbroken on outer package Y N
pipiens . COC Tape was present on sample Y N
L?b to F:re.ate dupllcat9 Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
First priority for analysis are samples dated Reediciiessdleaalion 7 N
5/18/00 to _5/ :.30/ 00 ) 1 2 3 4 Labels Indicate Properly Preserved Y N
Second priority for analysis are samples dated Received within Holding Time Y N
from 6/00 to 12/00 Relinquished by Received by Date Time Relinquished by |Received by Date Time

Third priority for analysis are samples dated from

1/00 to 5/15/00

Page 1 of 2




Chain of Custody Record

% s: SONSULTANTS

COC ID 2550
Client EPA Contact Name Kelly Spittler Analysis Requested by Group by Container
Site Name Housatonic River Project Contact Phone No. 610-701-3953 (number listed for total containers per analysis group)
W.O0. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number Q
i
© (]
cl|® (43}
Matri c . § 23 g 3] g = N g
atrix Q Total N.um of Matrix | Date Collected Duplicate X ® o S g w (X o %) 2
Containers Sample |2 [ @ | 0| g = E| o c a
Lab ID Sample ID s| 8|Elc|m|[2[X]|a =10 |[3|T
al|l 9lololOo|lolelalz|IT|Of8|<|O
MS | MSD <|<|[T|Oofa|ZT|[a|<|O[n|[F]|O]|a]|O
R3-F002(Offal) 1 Tl 18-May-00 X
R3-F003(Offal) 1 T 18-May-00 X| X X | x X | X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Experimental Adult Females, Rana pipiens COC Tape was unbroken on outer package Y N
. o ) COC Tape was present on sample Y N
First priority for analysis are samples dated Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
5/18/00 to 5/30/00 Recelved | "
L . eceived in good condition Y N
Second priority for analysis are samples dated 1 2 3 4 Labels Indicate Properly Preserved Y N
from 6/00 t0 12/00 Received within Holding Time Y N
I/T;Bdtgrg;:lgggr analysis are samples dated from Relinquished by Received by Date Time Relinquished by |Received by Date Time

Page 2 of 2




OC D 2551 Chain of Custody Record m

Client EPA Contact Name Kelly Spittler Analysis Requested by Group by Container
Site Name Housatonic River Project Contact Phone No. 610-701-3953 (number listed for total containers per analysis group)
W.0. Turn-around-Time Preservative
Laboratory GERG Sampler Woodlot Alt
L
Lab Batch Number O
< [%2]
c 2 (43}
) E)E o |2 o g % 8 8
Matrix - QC | Total Num of Matrix | Date Collected Duplicate | = 2 ‘_? 8 DL ) »n ?
Containers sample | X [ S |9 | 21| S - e
Lab ID Sample ID a| 8155|3151 3|8(=|%5 8 slZ|o
MS | MSD gl z|2|Sla|T|alZ|G|alR|o|alo
19.125¢g H3TAO3RP31-0-F001 1 TI 10-May-00 X X
H3TA04RP32-0-C001 X X 4 TI 1-May-00 X
H3TA04RP33-0-C001 4 TI 30-Apr-00 X
H3TAO8RP34-0-C001 2 TI 3-Apr-00 X
H3TAO8RP35-0-C001 4 TI 3-May-00 X
H3TA10RP36-0-C001 3 Tl 5-May-00 X
H3TA10RP37-0-C001 4 TI 1-May-00 X
H3TA12RP38-0-C001 X X 4 TI 2-May-00 X
H3TA12RP39-0-C001 6 Tl 19-Apr-00 X X
R1-C001 4 Tl 28-Apr-00 X
R2-C001 4 Tl 26-Apr-00 X
R3-C001 2 Tl 18-May-00 X
Field Remarks/Comments Lab Use Only COC Tape was present on outer package Y N
Adult Chemical Analysis, Rana pipiens COC Tape was unbroken on outer package Y N
. L . COC Tape was present on sample Y N
First priority for analysis are samples dated Temp of Cooler when Received, C° COC Tape was unbroken on sample Y N
5/18/00 to 5/30/00 Received in good condition Y N
Second priority for analysis are samples dated 1 2 3 4 I S W R N
from 6/00 to 12/00 Received within Holding Time Y N
I/T;Bdtgrg;:lgggr analysis are samples dated from Relinquished by Received by Date Time Relinquished by |Received by Date Time
Lab to create duplicate

Page 1 of 1




Appendix C

Tissue Samples For
Organic and Metals (COC) Analyses

Exposure Assessment total PCBs

total PCB Analytical Results
For Water & Sediment Samples

Organic & Metals Analytical Results
(COCs) For Tissue Samples

FEL — Lower Housatonic River Project



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Egg Mass Samples

TA -> TV to uniquely represent ovary of adult LF

[Freezer] Date Total Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs' PCB Congeners1 Furans' Metals' Pesticides' New ID

Bag 1 H3TAO03RP31-0-F002 31 2000 Ovary 2000 Leopard Frog Study not analyzed - unable to tell if sample included ovaries (were not frozen separately
Bag 4 H3TA04RP32-0-F001 32 2000 Ovary 2000 Leopard Frog Study

Bag 2 H3TA04RP32-0-FO03 32 2000 Ovary 2000 Leopard Frog Study Y H3TV04RP32-0-FO03
Bag 2 H3TA04RP32-0-FO06 32 2000 Ovary 2000 Leopard Frog Study Y H3TV04RP32-0-FO06
Bag 4 H3TA04RP32-0-F007 32 2000 Ovary 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F002 33 2000 Ovary 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F004 33 2000 Ovary 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F005 33 2000 Ovary 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-F006 33 2000 Ovary 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-F008 33 2000 Ovary 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-F001 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-F002 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study

Bag 8 H3TAO08RP34-0-F003 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study

Bag 9 H3TA08RP34-0-F005 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study Y H3TV08RP34-0-F005
Bag 9 H3TA08RP34-0-F006 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study Y H3TVO08RP34-0-F006
Bag 10 H3TA08RP35-0-F001 35 2000 Ovary 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-F002 35 2000 Ovary 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-FO03 35 2000 Ovary 2000 Leopard Frog Study Y H3TV08RP35-0-FO03
Bag 11 H3TAO08RP35-0-F004 35 2000 Ovary 2000 Leopard Frog Study

Bag 11 H3TAO08RP35-0-F005 35 2000 Ovary 2000 Leopard Frog Study

Bag 13 H3TA10RP36-0-F001 36 2000 Ovary 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-F001 37 2000 Ovary 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-F002 37 2000 Ovary 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-F003 37 2000 Ovary 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-F004 37 2000 Ovary 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-FO05 37 2000 Ovary 2000 Leopard Frog Study Y H3TV10RP37-0-FO05
Bag 15 H3TA10RP37-0-FO09 37 2000 Ovary 2000 Leopard Frog Study Y H3TV10RP37-0-FO09

"Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Egg Mass Samples
TA -> TV to uniquely represent ovary of adult LF

[Freezer] Date Total Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs' PCB Congeners1 Furans' Metals' Pesticides' New ID

Bag 19 H3TA12RP38-0-F001 38 2000 Ovary 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F002 38 2000 Ovary 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F004 38 2000 Ovary 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F007 38 2000 Ovary 2000 Leopard Frog Study

Bag 22 H3TA12RP39-0-F001 39 2000 Ovary 2000 Leopard Frog Study Y H3TV12RP39-0-F001
Bag 22 H3TA12RP39-0-F002 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F006 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F007 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-FO08 39 2000 Ovary 2000 Leopard Frog Study Y H3TV12RP39-0-FO08
Bag 23 H3TA12RP39-0-F009 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F010 39 2000 Ovary 2000 Leopard Frog Study

Bag 26 R1-F001 R1 2000 Ovary 2000 Leopard Frog Study Y R1-F001(Ovary)
Bag 26 R1-F001 R1 2000 Ovary 2000 Leopard Frog Study

Bag 26 R1-F001 R1 2000 Ovary 2000 Leopard Frog Study

Bag 26 R1-F003 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F006 R1 2000 Ovary 2000 Leopard Frog Study Y R1-F006(Ovary)
Bag 30 R2-F009 R2 2000 Ovary 2000 Leopard Frog Study Y R2-F009(Ovary)
Bag 30 R2-F010 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-FO11 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-FO11 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-F012 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-F012 R2 2000 Ovary 2000 Leopard Frog Study Y R2-F012(Ovary)
Bag 31 R3-F001 R3 2000 Ovary 2000 Leopard Frog Study Y R3-F001(Ovary)
Bag 31 R3-F002 R3 2000 Ovary 2000 Leopard Frog Study Y R3-F002(Ovary)
Bag 31 R3-F002 R3 2000 Ovary 2000 Leopard Frog Study

Bag 31 R3-F003 R3 2000 Ovary 2000 Leopard Frog Study Y R3-F003(Ovary)
Bag 33 R3-F005 R3 2000 Ovary 2000 Leopard Frog Study

Bag 33 R3-F006 R3 2000 Ovary 2000 Leopard Frog Study

Bag 33 R3-F006 R3 2000 Ovary 2000 Leopard Frog Study

"Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000

HOUSATONIC RIVER PROJECT

TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Larvae to Metamorph Samples

[Freezer] Date Total
Location Site Sample ID Description: collected Study PCBs'
Bag 35 33 H3TAO4RP33-0-EM01 Dead Larvae 2000 2000 Leopard Frog Study
Bag 36 34 H3TAO08RP34-0-EM01  Hatched Embryos 4/18 2000 2000 Leopard Frog Study
Bag 36 34 H3TAO08RP34-0-EM01  Hatched Embryos 5/22 2000 2000 Leopard Frog Study Y
Bag 37 35 H3TAO8RP35-0-TP01  Tadpoles 5/8 2000 2000 Leopard Frog Study Y
Bag 38 36 H3TA10RP36-0-EM01  Hatched Larvae 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM01  Metamorph (T4 Exposed) 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM01  Tadpoles 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM01  Tadpoles (T4 Exposed) 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM02 Hatched Embryos 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM02 Tadpoles 4/13 2000 2000 Leopard Frog Study Y
Bag 39 37 H3TA10RP37-0-TP01  Tadpoles 2000 2000 Leopard Frog Study Y
Bag 39 37 H3TA10RP37-0-TP01  T1Tadpoles 5/9/00 2000 2000 Leopard Frog Study
Bag 40 39 H3TA12RP39-0-EM01  Hatched Embryos 2000 2000 Leopard Frog Study
Bag 40 39 H3TA12RP39-0-EM01  Tadpoles 5/23 2000 2000 Leopard Frog Study Y

2000

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.

Not analyzed - only *one* larvae in jar



Appendix C

HOUSATONIC RIVER PROJECT

Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000

TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Adult "Experimental” Samples

TA -> TO to uniquely represent offal portion of adult LF

[Freezer] Date Total PCB Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs’ Congeners' Furans' Metals1 Pesticides'  New ID

Bag 1 H3TA03RP31-0-F002 31 2000 Body,Liver 2000 Leopard Frog Study not analyzed - ovaries were not frozen separately, unable to tell if body and ovaries separate in sample jar
Bag 4 H3TA04RP32-0-F001 32 2000 Body,Liver 2000 Leopard Frog Study

Bag 2 H3TA04RP32-0-F003 32 2000 Body,Liver 2000 Leopard Frog Study Y H3TO04RP32-0-F003
Bag 2 H3TA04RP32-0-F006 32 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO04RP32-0-F006
Bag 4 H3TA04RP32-0-F007 32 2000 Body,Liver 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F002 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F004 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F005 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-F006 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-FO08 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-FO01 34 2000 Body,Liver 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-F002 34 2000 Body,Liver 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-FO03 34 2000 Body,Liver 2000 Leopard Frog Study

Bag 9 H3TA08RP34-0-F005 34 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO08RP34-0-F005
Bag 9 H3TA08RP34-0-F006 34 2000 Body,Liver 2000 Leopard Frog Study Y H3TO08RP34-0-F006
Bag 10 H3TA08RP35-0-F001 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-F002 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-F003 35 2000 Body,Liver 2000 Leopard Frog Study Y H3TO08RP35-0-F003
Bag 11 H3TA08RP35-0-F004 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 11 H3TA08RP35-0-FO05 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 13 H3TA10RP36-0-FO01 36 2000 Body,Liver 2000 Leopard Frog Study

Bag 13 H3TA10RP36-0-F002 36 2000 Body,Liver 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-FO01 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-F002 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-FO03 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-FO04 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-F005 37 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO10RP37-0-F005
Bag 15 H3TA10RP37-0-F009 37 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO10RP37-0-F009
Bag 19 H3TA12RP38-0-F001 38 2000 Body,Liver 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F002 38 2000 Body,Liver 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F004 38 2000 Body,Liver 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-FO07 38 2000 Body,Liver 2000 Leopard Frog Study

Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Adult "Experimental” Samples
TA -> TO to uniquely represent offal portion of adult LF

[Freezer] Date Total PCB Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs’ Congeners' Furans' Metals1 Pesticides'  New ID

Bag 22 H3TA12RP39-0-F001 39 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO12RP39-0-F001
Bag 22 H3TA12RP39-0-F002 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F006 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F007 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F008 39 2000 Body,Liver 2000 Leopard Frog Study Y H3TO12RP39-0-F008
Bag 23 H3TA12RP39-0-F009 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F010 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 26 R1-F001 R1 2000 Body,Liver 2000 Leopard Frog Study Y R1-F001(Offal)
Bag 26 R1-F003 R1 2000 Body,Liver 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Body,Liver 2000 Leopard Frog Study

Bag 27 R1-F006 R1 2000 Body,Liver,Ovary 2000 Leopard Frog Study Y Y Y Y Y R1-F006(Offal)
Bag 30 R2-F009 R2 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y R2-F009(Offal)
Bag 30 R2-F010 R2 2000 Body,Liver 2000 Leopard Frog Study

Bag 28 R2-FO11 R2 2000 Body,Liver 2000 Leopard Frog Study

Bag 28 R2-F012 R2 2000 Body,Liver 2000 Leopard Frog Study Y R2-F012(Offal)
Bag 31 R3-F001 R3 2000 Body,Liver 2000 Leopard Frog Study Y R3-F001(Offal)
Bag 31 R3-F002 R3 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y R3-F002(Offal)
Bag 31 R3-F003 R3 2000 Body,Liver 2000 Leopard Frog Study Y R3-F003(Offal)
Bag 33 R3-F005 R3 2000 Body,Liver 2000 Leopard Frog Study

Bag 33 R3-F006 R3 2000 Body,Liver 2000 Leopard Frog Study

Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Adult Leopard Frog Samples for Chemical Analysis

[Freezer] Date Total
Location Sample ID Site collected Description:  Study PCBs' Composite ID
Bag 1 H3TAO03RP31-0-F001 31 2000 Analytical 2000 Leopard Frog Study Y H3TA03RP31-0-C001
Bag 2 H3TA04RP32-0-F002 32 2000 Analytical 2000 Leopard Frog Study Y H3TA04RP32-0-C001
Bag 2 H3TAO04RP32-0-F005 32 2000 Analytical 2000 Leopard Frog Study
Bag 4 H3TA04RP32-0-M005 32 2000 Analytical 2000 Leopard Frog Study
Bag 4 H3TA04RP32-0-M006 32 2000 Analytical 2000 Leopard Frog Study
Bag 5 H3TA04RP33-0-F003 33 2000 Analytical 2000 Leopard Frog Study Y H3TA04RP33-0-C001
Bag 5 H3TAO04RP33-0-F007 33 2000 Analytical 2000 Leopard Frog Study
Bag 6 H3TA04RP33-0-M003 33 2000 Analytical 2000 Leopard Frog Study
Bag 6 H3TA04RP33-0-M004 33 2000 Analytical 2000 Leopard Frog Study
Bag 8 H3TA08RP34-0-F004 34 2000 Analytical 2000 Leopard Frog Study Y H3TA08RP34-0-C001
Bag 8 H3TAO8RP34-0-FO07 34 2000 Analytical 2000 Leopard Frog Study
Bag 10 H3TA08RP35-0-F006 35 2000 Analytical 2000 Leopard Frog Study Y H3TA08RP35-0-C001
Bag 10 H3TAO8RP35-0-F007 35 2000 Analytical 2000 Leopard Frog Study
Bag 11 H3TAO8RP35-0-M005 35 2000 Analytical 2000 Leopard Frog Study
Bag 11 H3TAO8RP35-0-M006 35 2000 Analytical 2000 Leopard Frog Study
Bag 13 H3TA10RP36-0-F003 36 2000 Analytical 2000 Leopard Frog Study Y H3TA10RP36-0-C001
Bag 13 H3TA10RP36-0-F005 36 2000 Analytical 2000 Leopard Frog Study
Bag 13 H3TA10RP36-0-M002 36 2000 Analytical 2000 Leopard Frog Study
Bag 17 H3TA10RP37-0-F007 37 2000 Analytical 2000 Leopard Frog Study Y H3TA10RP37-0-C001
Bag 17 H3TA10RP37-0-F008 37 2000 Analytical 2000 Leopard Frog Study
Bag 16 H3TA10RP37-0-M004 37 2000 Analytical 2000 Leopard Frog Study
Bag18 H3TA10RP37-0-M006 37 2000 Analytical 2000 Leopard Frog Study
2000
Bag 19 H3TA12RP38-0-F003 38 2000 Analytical 2000 Leopard Frog Study Y H3TA12RP38-0-C001
Bag 19 H3TA12RP38-0-F005 38 2000 Analytical 2000 Leopard Frog Study
Bag 21 H3TA12RP38-0-M005 38 2000 Analytical 2000 Leopard Frog Study
Bag 21 H3TA12RP38-0-M006 38 2000 Analytical 2000 Leopard Frog Study
Bag 22 H3TA12RP39-0-F003 39 2000 Analytical 2000 Leopard Frog Study Y H3TA12RP39-0-C001

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Adult Leopard Frog Samples for Chemical Analysis

[Freezer] Date Total
Location Sample ID Site collected Description:  Study PCBs' Composite ID
Bag 22 H3TA12RP39-0-F004 39 2000 Analytical 2000 Leopard Frog Study
Bag 22 H3TA12RP39-0-F005 39 2000 Analytical 2000 Leopard Frog Study
Bag 24 H3TA12RP39-0-M001 39 2000 Analytical 2000 Leopard Frog Study
Bag 24 H3TA12RP39-0-M005 39 2000 Analytical 2000 Leopard Frog Study
Bag 24 H3TA12RP39-0-M007 39 2000 Analytical 2000 Leopard Frog Study
Bag 26 R1-F002 R1 2000 Analytical 2000 Leopard Frog Study Y R1-C001
Bag 27 R1-F004 R1 2000 Analytical 2000 Leopard Frog Study
Bag 25 R1-M002 R1 2000 Analytical 2000 Leopard Frog Study
Bag 25 R1-M003 R1 2000 Analytical 2000 Leopard Frog Study
Bag 30 R2-F007 R2 2000 Analytical 2000 Leopard Frog Study Y R2-C001
Bag 30 R2-F008 R2 2000 Analytical 2000 Leopard Frog Study
Bag 29 R2-M007 R2 2000 Analytical 2000 Leopard Frog Study
Bag 29 R2-M008 R2 2000 Analytical 2000 Leopard Frog Study
Bag 33 R3-F004 R3 2000 Analytical 2000 Leopard Frog Study Y R3-C001
Bag32 R3-M004 R3 2000 Analytical 2000 Leopard Frog Study

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT

Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Crossover Larvae Samples

FEL Lab RP Weston FEL Lab Sample Total new
. . . gn 1
Location Site Sample I.D. No. No. Description PCBs ID
Bag 41 R1 R1-F001 Hatched Embryos Y R1-F001-00-C1
R1 R1-F001 Hatched Embryos Y R1-F001-00-C2
R1 Crossover Study R1-F001 Hatched Embryos Raised in Site 33 Water Y R1-F001-33-E1
Bag 42 R4 Spike Study R4-Egg Mass FETAX Water/Sand Exposed Y R4-EM01-00-C1
R4 Spike Study R4-Egg Mass Site 40 Water/Sediment Exposed Y R4-EM01-40-E1
R4 Spike Study R4-Egg Mass Site 40 Water/Sed. Spiked w/ 30 mg/kg Aro 1260 Y R4-EM01-40-S1
2000

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.
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Exposure Assessment
total PCBs

FEL — Lower Housatonic River Project



Appendix C

EXPOSURE ASSESSMENT FOR WATER PCB VALUES'

HOUSATONIC RIVER PROJECT

RANA pipiens 2000 STUDY

2000 LEOPARD FROG REPRODUCTION STUDY

Vernal
pool ID

Water sample ID

Total PCB (pg/L)

E-5

W-9a

DUP.
W-7a

EW-3

E-1

MP REF.

H3-SW000027-0-0M30

H3-SwW000030-0-0M30

H3-SW000029-0-0M30
H3-SW000029-1-0M30

H3-SW000028-0-0M30

H3-SW000032-0-0M30

H3-SW000031-0-0M30

H3-SW000034-0-0M30

H3-SW000035-0-0M30

H3-SW000033-0-0M30

H9-SW000049-0-0Y24

0.043

0.013

0.14
0.036

0.03

0.22

0.013

0.41

0.24

0.013

0.013

'Based on work done by EVS Environment Consultants.

FEL - Lower Housatonic River Project



Appendix C

HOUSATONIC RIVER PROJECT
RANA pipiens 2000 STUDY
EXPOSURE ASSESSMENT FOR SEDIMENT PCB VALUES'

2000 LEOPARD FROG REPRODUCTION STUDY

Total PCB (mg/kg)

Vernal Sediment sample ID
pool ID
E-5 H3-SE001246-0-0000 37.0
W-9a H3-SE001249-0-0000 4.3
W-8 H3-SE001248-0-0000 120.0
W-7a H3-SE001247-0-0000 18.0
W-6 H3-SE001251-0-0000 42.0
W-4 H3-SE001250-0-0000 0.46
EW-3 H3-SE001253-0-0000 30.0
E-1 H3-SE001245-0-0000 160.0
W-1 H3-SE001252-0-0000 0.15
MP REF. H9-SE001279-0-0000 0.04

'Based on work done by EVS Environment Consultants.

FEL - Lower Housatonic River Project



total PCB Analytical Results
for Water and Sediment
Samples

FEL — Lower Housatonic River Project



Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results

Water Samples

Site ID
Location ID SW000027 SW000028 SW000029 SW000029 SW000030
Field Sample ID] H3-SW000027-0-0M30 | H3-SW000028-0-0M30 | H3-SW000029-0-0M30 | H3-SW000029-1-0M30 | H3-SW000030-0-0M30
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1221 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1232 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1242 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1248 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1254 (ug/l) 0.015 J 0.013 UJ 0.029 0.016 J 0.013R
AROCLOR-1260 (ug/l) 0.028 J 0.030 J 0.11J 0.020 J 0.013R
PCB, TOTAL (ug/l) 0.043 J 0.030 J 0.14J 0.036 J 0.0013 R
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 1 of 2 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Water Samples

Site ID
Location ID SW000031 SW000032 SW000033 SW000034 SW000035
Field Sample ID] H3-SW000031-0-0M30 | H3-SW000032-0-0M30 | H3-SW000033-0-0M30 | H3-SW000034-0-0M30 | H3-SW000035-0-0M30
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1221 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1232 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1242 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1248 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1254 (ug/l) 0.013 U 0.044 0.013 UJ 0.067 0.048
AROCLOR-1260 (ug/l) 0.013 UJ 0.18 J 0.013 UJ 0.34J 0.19J
PCB, TOTAL (ug/l) 0.0013 UJ 0.22J 0.0013 UJ 0.41J 0.24J
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 2 of 2 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Sediment Samples

Site ID
Location ID SE001245 SE001246 SE001247 SE001248 SE001248
Field Sample ID] H3-SE001245-0-0000 | H3-SE001246-0-0000 | H3-SE001247-0-0000 | H3-SE001248-0-0000 | H3-SE001248-1-0000
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1221 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1232 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1242 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1248 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1254 (ug/kg) 25000 J 7900 2300 18000 22000
AROCLOR-1260 (ug/kg) 130000 J 29000 16000 100000 100000
PCB, TOTAL (ug/kg) 160000 J 37000 18000 120000 120000
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 1 of 3 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Sediment Samples

Site ID
Location ID SE001249 SE001250 SE001251 SE001252 SE001253
Field Sample ID] H3-SE001249-0-0000 | H3-SE001250-0-0000 | H3-SE001251-0-0000 | HS3-SE001252-0-0000 | H3-SE001253-0-0000
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1221 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1232 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1242 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1248 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1254 (ug/kg) 1100 J 79.0U 7200 150 J 5100
AROCLOR-1260 (ug/kg) 3200 460 35000 88.0 R 25000
PCB, TOTAL (ug/kg) 4300 J 460 42000 150 J 30000
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 2 of 3 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Sediment Samples

Site ID
Location ID SE001279
Field Sample ID| H9-SE001279-0-0000
Date Collected 05/24/2000
Depth 0.0-0.2
Source EPA COE
Analyte
PCBS
AROCLOR-1016 (ug/kg) 39.0U
AROCLOR-1221 (ug/kg) 39.0U
AROCLOR-1232 (ug/kg) 39.0U
AROCLOR-1242 (ug/kg) 39.0U
AROCLOR-1248 (ug/kg) 39.0U
AROCLOR-1254 (ug/kg) 40.0
AROCLOR-1260 (ug/kg) 39.0U
PCB, TOTAL (ug/kg) 40.0

Result Suffix Symbols:

R=Reject

0=Unvalidated

U=Undetected 10=Validated

J=Estimated

11=Completeness Check Complete Page 3 of 3

FEL - Lower Housatonic River Project



Appendix C

Tissue Samples For
Organic and Metals (COC) Analyses

Exposure Assessment total PCBs

total PCB Analytical Results
For Water & Sediment Samples

Organic & Metals Analytical Results
(COCs) For Tissue Samples

FEL — Lower Housatonic River Project



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Egg Mass Samples

TA -> TV to uniquely represent ovary of adult LF

[Freezer] Date Total Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs' PCB Congeners1 Furans' Metals' Pesticides' New ID

Bag 1 H3TAO03RP31-0-F002 31 2000 Ovary 2000 Leopard Frog Study not analyzed - unable to tell if sample included ovaries (were not frozen separately
Bag 4 H3TA04RP32-0-F001 32 2000 Ovary 2000 Leopard Frog Study

Bag 2 H3TA04RP32-0-FO03 32 2000 Ovary 2000 Leopard Frog Study Y H3TV04RP32-0-FO03
Bag 2 H3TA04RP32-0-FO06 32 2000 Ovary 2000 Leopard Frog Study Y H3TV04RP32-0-FO06
Bag 4 H3TA04RP32-0-F007 32 2000 Ovary 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F002 33 2000 Ovary 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F004 33 2000 Ovary 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F005 33 2000 Ovary 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-F006 33 2000 Ovary 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-F008 33 2000 Ovary 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-F001 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-F002 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study

Bag 8 H3TAO08RP34-0-F003 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study

Bag 9 H3TA08RP34-0-F005 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study Y H3TV08RP34-0-F005
Bag 9 H3TA08RP34-0-F006 34 2000 Egg Mass (ovary) 2000 Leopard Frog Study Y H3TVO08RP34-0-F006
Bag 10 H3TA08RP35-0-F001 35 2000 Ovary 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-F002 35 2000 Ovary 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-FO03 35 2000 Ovary 2000 Leopard Frog Study Y H3TV08RP35-0-FO03
Bag 11 H3TAO08RP35-0-F004 35 2000 Ovary 2000 Leopard Frog Study

Bag 11 H3TAO08RP35-0-F005 35 2000 Ovary 2000 Leopard Frog Study

Bag 13 H3TA10RP36-0-F001 36 2000 Ovary 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-F001 37 2000 Ovary 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-F002 37 2000 Ovary 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-F003 37 2000 Ovary 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-F004 37 2000 Ovary 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-FO05 37 2000 Ovary 2000 Leopard Frog Study Y H3TV10RP37-0-FO05
Bag 15 H3TA10RP37-0-FO09 37 2000 Ovary 2000 Leopard Frog Study Y H3TV10RP37-0-FO09

"Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Egg Mass Samples
TA -> TV to uniquely represent ovary of adult LF

[Freezer] Date Total Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs' PCB Congeners1 Furans' Metals' Pesticides' New ID

Bag 19 H3TA12RP38-0-F001 38 2000 Ovary 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F002 38 2000 Ovary 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F004 38 2000 Ovary 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F007 38 2000 Ovary 2000 Leopard Frog Study

Bag 22 H3TA12RP39-0-F001 39 2000 Ovary 2000 Leopard Frog Study Y H3TV12RP39-0-F001
Bag 22 H3TA12RP39-0-F002 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F006 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F007 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-FO08 39 2000 Ovary 2000 Leopard Frog Study Y H3TV12RP39-0-FO08
Bag 23 H3TA12RP39-0-F009 39 2000 Ovary 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F010 39 2000 Ovary 2000 Leopard Frog Study

Bag 26 R1-F001 R1 2000 Ovary 2000 Leopard Frog Study Y R1-F001(Ovary)
Bag 26 R1-F001 R1 2000 Ovary 2000 Leopard Frog Study

Bag 26 R1-F001 R1 2000 Ovary 2000 Leopard Frog Study

Bag 26 R1-F003 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Ovary 2000 Leopard Frog Study

Bag 27 R1-F006 R1 2000 Ovary 2000 Leopard Frog Study Y R1-F006(Ovary)
Bag 30 R2-F009 R2 2000 Ovary 2000 Leopard Frog Study Y R2-F009(Ovary)
Bag 30 R2-F010 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-FO11 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-FO11 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-F012 R2 2000 Ovary 2000 Leopard Frog Study

Bag 28 R2-F012 R2 2000 Ovary 2000 Leopard Frog Study Y R2-F012(Ovary)
Bag 31 R3-F001 R3 2000 Ovary 2000 Leopard Frog Study Y R3-F001(Ovary)
Bag 31 R3-F002 R3 2000 Ovary 2000 Leopard Frog Study Y R3-F002(Ovary)
Bag 31 R3-F002 R3 2000 Ovary 2000 Leopard Frog Study

Bag 31 R3-F003 R3 2000 Ovary 2000 Leopard Frog Study Y R3-F003(Ovary)
Bag 33 R3-F005 R3 2000 Ovary 2000 Leopard Frog Study

Bag 33 R3-F006 R3 2000 Ovary 2000 Leopard Frog Study

Bag 33 R3-F006 R3 2000 Ovary 2000 Leopard Frog Study

"Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000

HOUSATONIC RIVER PROJECT

TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Larvae to Metamorph Samples

[Freezer] Date Total
Location Site Sample ID Description: collected Study PCBs'
Bag 35 33 H3TAO4RP33-0-EM01 Dead Larvae 2000 2000 Leopard Frog Study
Bag 36 34 H3TAO08RP34-0-EM01  Hatched Embryos 4/18 2000 2000 Leopard Frog Study
Bag 36 34 H3TAO08RP34-0-EM01  Hatched Embryos 5/22 2000 2000 Leopard Frog Study Y
Bag 37 35 H3TAO8RP35-0-TP01  Tadpoles 5/8 2000 2000 Leopard Frog Study Y
Bag 38 36 H3TA10RP36-0-EM01  Hatched Larvae 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM01  Metamorph (T4 Exposed) 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM01  Tadpoles 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM01  Tadpoles (T4 Exposed) 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM02 Hatched Embryos 2000 2000 Leopard Frog Study
Bag 38 36 H3TA10RP36-0-EM02 Tadpoles 4/13 2000 2000 Leopard Frog Study Y
Bag 39 37 H3TA10RP37-0-TP01  Tadpoles 2000 2000 Leopard Frog Study Y
Bag 39 37 H3TA10RP37-0-TP01  T1Tadpoles 5/9/00 2000 2000 Leopard Frog Study
Bag 40 39 H3TA12RP39-0-EM01  Hatched Embryos 2000 2000 Leopard Frog Study
Bag 40 39 H3TA12RP39-0-EM01  Tadpoles 5/23 2000 2000 Leopard Frog Study Y

2000

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.

Not analyzed - only *one* larvae in jar



Appendix C

HOUSATONIC RIVER PROJECT

Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000

TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Adult "Experimental” Samples

TA -> TO to uniquely represent offal portion of adult LF

[Freezer] Date Total PCB Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs’ Congeners' Furans' Metals1 Pesticides'  New ID

Bag 1 H3TA03RP31-0-F002 31 2000 Body,Liver 2000 Leopard Frog Study not analyzed - ovaries were not frozen separately, unable to tell if body and ovaries separate in sample jar
Bag 4 H3TA04RP32-0-F001 32 2000 Body,Liver 2000 Leopard Frog Study

Bag 2 H3TA04RP32-0-F003 32 2000 Body,Liver 2000 Leopard Frog Study Y H3TO04RP32-0-F003
Bag 2 H3TA04RP32-0-F006 32 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO04RP32-0-F006
Bag 4 H3TA04RP32-0-F007 32 2000 Body,Liver 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F002 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F004 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 5 H3TA04RP33-0-F005 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-F006 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 6 H3TA04RP33-0-FO08 33 2000 Body,Liver 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-FO01 34 2000 Body,Liver 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-F002 34 2000 Body,Liver 2000 Leopard Frog Study

Bag 8 H3TA08RP34-0-FO03 34 2000 Body,Liver 2000 Leopard Frog Study

Bag 9 H3TA08RP34-0-F005 34 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO08RP34-0-F005
Bag 9 H3TA08RP34-0-F006 34 2000 Body,Liver 2000 Leopard Frog Study Y H3TO08RP34-0-F006
Bag 10 H3TA08RP35-0-F001 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-F002 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 10 H3TA08RP35-0-F003 35 2000 Body,Liver 2000 Leopard Frog Study Y H3TO08RP35-0-F003
Bag 11 H3TA08RP35-0-F004 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 11 H3TA08RP35-0-FO05 35 2000 Body,Liver 2000 Leopard Frog Study

Bag 13 H3TA10RP36-0-FO01 36 2000 Body,Liver 2000 Leopard Frog Study

Bag 13 H3TA10RP36-0-F002 36 2000 Body,Liver 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-FO01 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 17 H3TA10RP37-0-F002 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-FO03 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-FO04 37 2000 Body,Liver 2000 Leopard Frog Study

Bag 15 H3TA10RP37-0-F005 37 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO10RP37-0-F005
Bag 15 H3TA10RP37-0-F009 37 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO10RP37-0-F009
Bag 19 H3TA12RP38-0-F001 38 2000 Body,Liver 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F002 38 2000 Body,Liver 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-F004 38 2000 Body,Liver 2000 Leopard Frog Study

Bag 19 H3TA12RP38-0-FO07 38 2000 Body,Liver 2000 Leopard Frog Study

Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Adult "Experimental” Samples
TA -> TO to uniquely represent offal portion of adult LF

[Freezer] Date Total PCB Dioxin/ PAH/OC
Location Sample ID Site  collected Description: Study PCBs’ Congeners' Furans' Metals1 Pesticides'  New ID

Bag 22 H3TA12RP39-0-F001 39 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y H3TO12RP39-0-F001
Bag 22 H3TA12RP39-0-F002 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F006 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F007 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F008 39 2000 Body,Liver 2000 Leopard Frog Study Y H3TO12RP39-0-F008
Bag 23 H3TA12RP39-0-F009 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 23 H3TA12RP39-0-F010 39 2000 Body,Liver 2000 Leopard Frog Study

Bag 26 R1-F001 R1 2000 Body,Liver 2000 Leopard Frog Study Y R1-F001(Offal)
Bag 26 R1-F003 R1 2000 Body,Liver 2000 Leopard Frog Study

Bag 27 R1-F005 R1 2000 Body,Liver 2000 Leopard Frog Study

Bag 27 R1-F006 R1 2000 Body,Liver,Ovary 2000 Leopard Frog Study Y Y Y Y Y R1-F006(Offal)
Bag 30 R2-F009 R2 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y R2-F009(Offal)
Bag 30 R2-F010 R2 2000 Body,Liver 2000 Leopard Frog Study

Bag 28 R2-FO11 R2 2000 Body,Liver 2000 Leopard Frog Study

Bag 28 R2-F012 R2 2000 Body,Liver 2000 Leopard Frog Study Y R2-F012(Offal)
Bag 31 R3-F001 R3 2000 Body,Liver 2000 Leopard Frog Study Y R3-F001(Offal)
Bag 31 R3-F002 R3 2000 Body,Liver 2000 Leopard Frog Study Y Y Y Y Y R3-F002(Offal)
Bag 31 R3-F003 R3 2000 Body,Liver 2000 Leopard Frog Study Y R3-F003(Offal)
Bag 33 R3-F005 R3 2000 Body,Liver 2000 Leopard Frog Study

Bag 33 R3-F006 R3 2000 Body,Liver 2000 Leopard Frog Study

Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Adult Leopard Frog Samples for Chemical Analysis

[Freezer] Date Total
Location Sample ID Site collected Description:  Study PCBs' Composite ID
Bag 1 H3TAO03RP31-0-F001 31 2000 Analytical 2000 Leopard Frog Study Y H3TA03RP31-0-C001
Bag 2 H3TA04RP32-0-F002 32 2000 Analytical 2000 Leopard Frog Study Y H3TA04RP32-0-C001
Bag 2 H3TAO04RP32-0-F005 32 2000 Analytical 2000 Leopard Frog Study
Bag 4 H3TA04RP32-0-M005 32 2000 Analytical 2000 Leopard Frog Study
Bag 4 H3TA04RP32-0-M006 32 2000 Analytical 2000 Leopard Frog Study
Bag 5 H3TA04RP33-0-F003 33 2000 Analytical 2000 Leopard Frog Study Y H3TA04RP33-0-C001
Bag 5 H3TAO04RP33-0-F007 33 2000 Analytical 2000 Leopard Frog Study
Bag 6 H3TA04RP33-0-M003 33 2000 Analytical 2000 Leopard Frog Study
Bag 6 H3TA04RP33-0-M004 33 2000 Analytical 2000 Leopard Frog Study
Bag 8 H3TA08RP34-0-F004 34 2000 Analytical 2000 Leopard Frog Study Y H3TA08RP34-0-C001
Bag 8 H3TAO8RP34-0-FO07 34 2000 Analytical 2000 Leopard Frog Study
Bag 10 H3TA08RP35-0-F006 35 2000 Analytical 2000 Leopard Frog Study Y H3TA08RP35-0-C001
Bag 10 H3TAO8RP35-0-F007 35 2000 Analytical 2000 Leopard Frog Study
Bag 11 H3TAO8RP35-0-M005 35 2000 Analytical 2000 Leopard Frog Study
Bag 11 H3TAO8RP35-0-M006 35 2000 Analytical 2000 Leopard Frog Study
Bag 13 H3TA10RP36-0-F003 36 2000 Analytical 2000 Leopard Frog Study Y H3TA10RP36-0-C001
Bag 13 H3TA10RP36-0-F005 36 2000 Analytical 2000 Leopard Frog Study
Bag 13 H3TA10RP36-0-M002 36 2000 Analytical 2000 Leopard Frog Study
Bag 17 H3TA10RP37-0-F007 37 2000 Analytical 2000 Leopard Frog Study Y H3TA10RP37-0-C001
Bag 17 H3TA10RP37-0-F008 37 2000 Analytical 2000 Leopard Frog Study
Bag 16 H3TA10RP37-0-M004 37 2000 Analytical 2000 Leopard Frog Study
Bag18 H3TA10RP37-0-M006 37 2000 Analytical 2000 Leopard Frog Study
2000
Bag 19 H3TA12RP38-0-F003 38 2000 Analytical 2000 Leopard Frog Study Y H3TA12RP38-0-C001
Bag 19 H3TA12RP38-0-F005 38 2000 Analytical 2000 Leopard Frog Study
Bag 21 H3TA12RP38-0-M005 38 2000 Analytical 2000 Leopard Frog Study
Bag 21 H3TA12RP38-0-M006 38 2000 Analytical 2000 Leopard Frog Study
Bag 22 H3TA12RP39-0-F003 39 2000 Analytical 2000 Leopard Frog Study Y H3TA12RP39-0-C001

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT
Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Adult Leopard Frog Samples for Chemical Analysis

[Freezer] Date Total
Location Sample ID Site collected Description:  Study PCBs' Composite ID
Bag 22 H3TA12RP39-0-F004 39 2000 Analytical 2000 Leopard Frog Study
Bag 22 H3TA12RP39-0-F005 39 2000 Analytical 2000 Leopard Frog Study
Bag 24 H3TA12RP39-0-M001 39 2000 Analytical 2000 Leopard Frog Study
Bag 24 H3TA12RP39-0-M005 39 2000 Analytical 2000 Leopard Frog Study
Bag 24 H3TA12RP39-0-M007 39 2000 Analytical 2000 Leopard Frog Study
Bag 26 R1-F002 R1 2000 Analytical 2000 Leopard Frog Study Y R1-C001
Bag 27 R1-F004 R1 2000 Analytical 2000 Leopard Frog Study
Bag 25 R1-M002 R1 2000 Analytical 2000 Leopard Frog Study
Bag 25 R1-M003 R1 2000 Analytical 2000 Leopard Frog Study
Bag 30 R2-F007 R2 2000 Analytical 2000 Leopard Frog Study Y R2-C001
Bag 30 R2-F008 R2 2000 Analytical 2000 Leopard Frog Study
Bag 29 R2-M007 R2 2000 Analytical 2000 Leopard Frog Study
Bag 29 R2-M008 R2 2000 Analytical 2000 Leopard Frog Study
Bag 33 R3-F004 R3 2000 Analytical 2000 Leopard Frog Study Y R3-C001
Bag32 R3-M004 R3 2000 Analytical 2000 Leopard Frog Study

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.



Appendix C

HOUSATONIC RIVER PROJECT

Rana pipiens REPRODUCTION and DEVELOPMENT STUDY 2000
TISSUE SAMPLES FOR ORGANIC and METALS ANALYSES

Leopard Frog Crossover Larvae Samples

FEL Lab RP Weston FEL Lab Sample Total new
. . . gn 1
Location Site Sample I.D. No. No. Description PCBs ID
Bag 41 R1 R1-F001 Hatched Embryos Y R1-F001-00-C1
R1 R1-F001 Hatched Embryos Y R1-F001-00-C2
R1 Crossover Study R1-F001 Hatched Embryos Raised in Site 33 Water Y R1-F001-33-E1
Bag 42 R4 Spike Study R4-Egg Mass FETAX Water/Sand Exposed Y R4-EM01-00-C1
R4 Spike Study R4-Egg Mass Site 40 Water/Sediment Exposed Y R4-EM01-40-E1
R4 Spike Study R4-Egg Mass Site 40 Water/Sed. Spiked w/ 30 mg/kg Aro 1260 Y R4-EM01-40-S1
2000

'Tissue samples selected for organic and metals analyses by EVS Environment Consultants.
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Exposure Assessment
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Appendix C

EXPOSURE ASSESSMENT FOR WATER PCB VALUES'

HOUSATONIC RIVER PROJECT

RANA pipiens 2000 STUDY

2000 LEOPARD FROG REPRODUCTION STUDY

Vernal
pool ID

Water sample ID

Total PCB (pg/L)

E-5

W-9a

DUP.
W-7a

EW-3

E-1

MP REF.

H3-SW000027-0-0M30

H3-SwW000030-0-0M30

H3-SW000029-0-0M30
H3-SW000029-1-0M30

H3-SW000028-0-0M30

H3-SW000032-0-0M30

H3-SW000031-0-0M30

H3-SW000034-0-0M30

H3-SW000035-0-0M30

H3-SW000033-0-0M30

H9-SW000049-0-0Y24

0.043

0.013

0.14
0.036

0.03

0.22

0.013

0.41

0.24

0.013

0.013

'Based on work done by EVS Environment Consultants.

FEL - Lower Housatonic River Project



Appendix C

HOUSATONIC RIVER PROJECT
RANA pipiens 2000 STUDY
EXPOSURE ASSESSMENT FOR SEDIMENT PCB VALUES'

2000 LEOPARD FROG REPRODUCTION STUDY

Total PCB (mg/kg)

Vernal Sediment sample ID
pool ID
E-5 H3-SE001246-0-0000 37.0
W-9a H3-SE001249-0-0000 4.3
W-8 H3-SE001248-0-0000 120.0
W-7a H3-SE001247-0-0000 18.0
W-6 H3-SE001251-0-0000 42.0
W-4 H3-SE001250-0-0000 0.46
EW-3 H3-SE001253-0-0000 30.0
E-1 H3-SE001245-0-0000 160.0
W-1 H3-SE001252-0-0000 0.15
MP REF. H9-SE001279-0-0000 0.04

'Based on work done by EVS Environment Consultants.

FEL - Lower Housatonic River Project



total PCB Analytical Results
for Water and Sediment
Samples

FEL — Lower Housatonic River Project



Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results

Water Samples

Site ID
Location ID SW000027 SW000028 SW000029 SW000029 SW000030
Field Sample ID] H3-SW000027-0-0M30 | H3-SW000028-0-0M30 | H3-SW000029-0-0M30 | H3-SW000029-1-0M30 | H3-SW000030-0-0M30
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1221 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1232 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1242 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1248 (ug/l) 0.013 UJ 0.013 UJ 0.026 U 0.013 UJ 0.013R
AROCLOR-1254 (ug/l) 0.015 J 0.013 UJ 0.029 0.016 J 0.013R
AROCLOR-1260 (ug/l) 0.028 J 0.030 J 0.11J 0.020 J 0.013R
PCB, TOTAL (ug/l) 0.043 J 0.030 J 0.14J 0.036 J 0.0013 R
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 1 of 2 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Water Samples

Site ID
Location ID SW000031 SW000032 SW000033 SW000034 SW000035
Field Sample ID] H3-SW000031-0-0M30 | H3-SW000032-0-0M30 | H3-SW000033-0-0M30 | H3-SW000034-0-0M30 | H3-SW000035-0-0M30
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1221 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1232 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1242 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1248 (ug/l) 0.013 U 0.026 U 0.013 UJ 0.051 U 0.025 U
AROCLOR-1254 (ug/l) 0.013 U 0.044 0.013 UJ 0.067 0.048
AROCLOR-1260 (ug/l) 0.013 UJ 0.18 J 0.013 UJ 0.34J 0.19J
PCB, TOTAL (ug/l) 0.0013 UJ 0.22J 0.0013 UJ 0.41J 0.24J
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 2 of 2 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Sediment Samples

Site ID
Location ID SE001245 SE001246 SE001247 SE001248 SE001248
Field Sample ID] H3-SE001245-0-0000 | H3-SE001246-0-0000 | H3-SE001247-0-0000 | H3-SE001248-0-0000 | H3-SE001248-1-0000
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1221 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1232 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1242 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1248 (ug/kg) 12000 R 3800 U 1800 U 9800 U 13000 U
AROCLOR-1254 (ug/kg) 25000 J 7900 2300 18000 22000
AROCLOR-1260 (ug/kg) 130000 J 29000 16000 100000 100000
PCB, TOTAL (ug/kg) 160000 J 37000 18000 120000 120000
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 1 of 3 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Sediment Samples

Site ID
Location ID SE001249 SE001250 SE001251 SE001252 SE001253
Field Sample ID] H3-SE001249-0-0000 | H3-SE001250-0-0000 | H3-SE001251-0-0000 | HS3-SE001252-0-0000 | H3-SE001253-0-0000
Date Collected 03/30/2000 03/30/2000 03/30/2000 03/30/2000 03/30/2000
Depth 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
PCBS
AROCLOR-1016 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1221 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1232 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1242 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1248 (ug/kg) 540 U 79.0U 3900 U 88.0 R 4100 U
AROCLOR-1254 (ug/kg) 1100 J 79.0U 7200 150 J 5100
AROCLOR-1260 (ug/kg) 3200 460 35000 88.0 R 25000
PCB, TOTAL (ug/kg) 4300 J 460 42000 150 J 30000
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 2 of 3 FEL - Lower Housatonic River Project




Appendix C

Rana pipiens Developmental Study 2000
PCB Test Results
Sediment Samples

Site ID
Location ID SE001279
Field Sample ID| H9-SE001279-0-0000
Date Collected 05/24/2000
Depth 0.0-0.2
Source EPA COE
Analyte
PCBS
AROCLOR-1016 (ug/kg) 39.0U
AROCLOR-1221 (ug/kg) 39.0U
AROCLOR-1232 (ug/kg) 39.0U
AROCLOR-1242 (ug/kg) 39.0U
AROCLOR-1248 (ug/kg) 39.0U
AROCLOR-1254 (ug/kg) 40.0
AROCLOR-1260 (ug/kg) 39.0U
PCB, TOTAL (ug/kg) 40.0

Result Suffix Symbols:

R=Reject

0=Unvalidated

U=Undetected 10=Validated

J=Estimated

11=Completeness Check Complete Page 3 of 3

FEL - Lower Housatonic River Project



Organic & Metals
Analytical Results (COCs)

For Tissue Samples

FEL — Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

R=Reject

J=Estimated

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID| H3-TO08RP34-0-F005 R2-FO09(OFFAL) R1-FOO06(OFFAL) H3-TO04RP32-0-F006 | H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
APP IX PESTICIDES
1,2,3,4-TETRACHLOROBENZENE (ng/g) 2.651 (10) 0.45J (10) 4.953 (10) 1.32J (10) 22320 (10)
1,2,4,5-TETRACHLOROBENZENE (ng/g) 5.035 (10) 3.797 (10) 8.23 (10 1.224J (10) 0.574J (10)
4.4'-DDD (ng/g) 22470 (10) 2.463U (10) 22120 (10) 0.91J (10) 22320 (10)
4.4'-DDE (ng/g) 1.259 J (10) 0.612J (10) 1.864J (10) 6.662 (10) 0.926 J (10)
4,4'-DDT (ng/g) 22470 (10) 2.463U (10) 5.795 (10) 4219U (10 572 (10)
ALDRIN (ng/g) 22470 (10) 2.463U (10) 22120 (10) 4219U (10) 22320 (10)
ALPHA-BHC (ng/g) 0.095J (10) 0.339J (10) 1.102J (10) 4219U (10) 0.145J (10)
ALPHA-CHLORDANE (ng/g) 22470 (10) 2.463U (10) 2.212U (10) 4219U (10) 2.232U (10)
BETA-BHC (ng/q) 0.106 J (10) 0.317J (10) 0.35J (10) 4219U (10) 1.506 J (10)
CHLORPYRIFOS (ng/g) 22470 (10) 2.463U (10) 22120 (10) 4219U (10) 2.232U (10)
CIS-NONACHLOR (ng/q) 22470 (10) 2.463U (10) 2.212U (10) 4219U (10) 2.232U (10)
DELTA-BHC (ng/g) 22470 (10) 2.463U (10) 0.532J (10) 4219U (10) 22320 (10)
DIELDRIN (ng/g) 22470 (10) 2.463U (10) 1.4J (10) 4219U (10 22320 (10)
ENDOSULFAN Il (ng/g) 22470 (10) 2.463U (10) 22120 (10) 4219U (10) 2.232U (10)
ENDRIN (ng/g) 22470 (10) 2.463U (10) 22120 (10) 4219U (10 2.232U (10)
GAMMA BHC (LINDANE) (ng/g) 22470 (10) 2.463U (10) 0.406 J (10) 4219U (10) 22320 (10)
GAMMA-CHLORDANE (ng/g) 22470 (10) 2.463U (10) 2.212U (10) 4219U (10) 2.232U (10)
HEPTACHLOR (ng/g) 22470 (10) 2.463U (10) 2.144J (10) 4219U (10 22320 (10)
HEPTACHLOR EPOXIDE (ng/g) 0.307 J (10) 2.463U (10) 0.059 J (10) 4219U (10) 22320 (10)
HEXACHLOROBENZENE (ng/g) 0.073J (10) 0.067 J (10) 0.57J (10) 4219U (10 0.051J (10)
MIREX (ng/g) 22470 (10) 2.463U (10) 22120 (10) 4219U (10 22320 (10)
0,P-DDD (ng/g) 0.84J (10) 2.463U (10) 22120 (10) 4219U (10 22320 (10)
0,P"-DDE (ng/g) 22470 (10) 2.463U (10) 22120 (10) 4219U (10) 2.232U (10)
0,P-DDT (ng/q) 0.799 J (10) 2.463U (10) 22120 (10) 4.104J (10) 22320 (10)
OXYCHLORDANE (ng/q) 3.256 (10) 2.463U (10) 1.852J (10) 0.917J (10) 1.346 J (10)
PENTACHLOROANISOLE (ng/g) 0.361J (10) 2.463U (10) 22120 (10) 4219U (10) 0.398 J (10)
PENTACHLOROBENZENE (ng/g) 1.534J (10) 2.463U (10) 22120 (10) 0.356 J (10) 22320 (10)
TOXAPHENE (ng/g) 225U (10) 246U (10) 221U (10) 422U (10) 223U (10)
TRANS-NONACHLOR (ng/g) 22470 (10) 2.463U (10) 2.212U (10) 4219U (10) 2.232U (10)
APP IX PESTICIDES, Total (ng/g) 16.316 5.582 29.257 15.493 10.666
Result Suffix Symbols:
0=Unvalidated
U=Undetected 10=Validated
11=Completeness Check Complete Page 1 of 18 FEL - Lower Housatonic River Project




Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID| H3-TO08RP34-0-FO05 R2-FO09(OFFAL) R1-FOO6(OFFAL) H3-TO04RP32-0-F006 | H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA COE EPA COE EPA COE EPA COE
Analyte
DIOXINS/FURANS
1,2,3,4,6,7,8-HPCDD (pg/g) 22.5U (10) 12.6 J (10) 22.1U (10) 424U (10) 22.3U (10)
1,2,3,4,6,7,8-HPCDF (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 424U (10) 22.3U (10)
1,2,3,4,7,8,9-HPCDF (pg/g) 22.5U (10) 8.1J (10) 1J (10) 424U (10) 22.3U (10)
1,2,3,4,7,8-HXCDD (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 42.4U (10) 22.3U (10)
1,2,3,4,7,8-HXCDF (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 424U (10) 22.3U (10)
1,2,3,6,7,8-HXCDD (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 42.4U (10) 22.3U (10)
1,2,3,6,7,8-HXCDF (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 42.4U (10) 22.3U (10)
1,2,3,7,8,9-HXCDD (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 424U (10) 22.3U (10)
1,2,3,7,8,9-HXCDF (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 42.4U (10) 22.3U (10)
1,2,3,7,8-PECDD (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 42.4U (10) 22.3U (10)
1,2,3,7,8-PECDF (pg/g) 22.5U (10) 24.6 U (10) 54J (10) 424U (10) 22.3U (10)
2,3,4,6,7,8-HXCDF (pg/g) 22.5U (10) 24.6 U (10) 22.1U (10) 42.4U (10) 22.3U (10)
2,3,4,7,8-PECDF (pg/g) 22.5U (10) 10.1J (10) 22.1U (10) 424U (10) 22.3U (10)
2,3,7,8-TCDD (pg/g) 45U (10) 49U (10) 4.4U (10) 8.5U (10) 45U (10)
2,3,7,8-TCDF (pg/g) 45U (10) 49U (10) 4.4U (10) 8.5U (10) 45U (10)
OCDD (pg/g) 45U (10) 60.1 (10) 9.9J (10) 84.7U (10) 446 U (10)
OCDF (pg/g) 45U (10) 36.8J (10) 7J (10) 84.7U (10) 21.3J (10)
DIOXINS/FURANS, Total (pg/g) 127.7 23.3 21.3

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete Page 2 of 18 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID[ H3-TO08RP34-0-F005 R2-FOO9(OFFAL) R1-FOOB6(OFFAL) H3-TO04RP32-0-F006 [ H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
METALS
ALUMINUM (ug/g) 10.25 (10) 8.61 (10) 9.56 (10) 20.75 (10) 11.4 (10
ARSENIC (ug/g) 0.42J (10) 047U (10) 0.38J (10) 0.24J (10) 0.2J (10)
BARIUM (ug/g) 5.08 (10) 16.51  (10) 3.99 (10) 12.27  (10) 8.83  (10)
BERYLLIUM (ug/g) 0.09U (10) 0.09U (10) 0.1U (10) 0.14 U (10) 0.1U (10)
CADMIUM (ug/g) 0.43  (10) 0.13  (10) 0.21 _(10) 0.19 (10) 0.26 (10)
CHROMIUM (ug/g) 3.7 (10) 7.44  (10) 2.06 (10) 7.81_ (10) 6.41  (10)
COPPER (ug/g) 171 (10) 5.42 (10) 6.08 (10) 3.4 (10) 18.46 (10)
IRON (ug/g) 163.51  (10) 63.59 (10) 108.61  (10) 85.38 (10) 111.56  (10)
LEAD (ug/g) 0.29J (10) 0.15J (10) 0.12J (10) 0.75 (10) 0.55 (10)
MAGNESIUM (ug/g) 114512 (10) 1554.74  (10) 929.68 (10) 1314.88  (10) 1464.83  (10)
MANGANESE (ug/g) 6.44 (10) 9.27 (10) 6.62  (10) 18.15 (10) 17.28  (10)
MERCURY (ug/g) 0.23 (10) 0.07J (10) 0.09J (10) 0.22 (10) 0.13J (10)
NICKEL (ug/g) 0.47 U (10) 0.47 U (10) 0.51U (10) 0.69U (10) 0.03J (10)
SELENIUM (ug/g) 1.05 (10) 0.24J (10) 117 (10) 0.85 (10) 0.88 (10)
STRONTIUM (ug/g) 4.87 (10) 109.8 (10) 12.23  (10) 14.47 _ (10) 12.32  (10)
VANADIUM (ug/g) 0.21J (10) 1.24 (10 0.25J (10) 115 (10) 1.01 (10
ZINC (ug/g) 57.63  (10) 95.39  (10) 149.25 (10) 69.44 (10) 110.38  (10)
ORGANIC
PERCENT LIPIDS (GC) (%) 0.4 (10) 1.2 (10) 3 (10) 0.4 (10) 0.8 (10)
PERCENT LIPIDS (GC/MS) (%) 0.4 (10) 1.2 (10) 3 (10) 0.4 (10) 0.8 (10)
PERCENT LIPIDS (OTHER) (%) 0.4 (10) 1.2 (10) 3 (10) 0.4 (10) 0.8 (10)
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 3 of 18 FEL - Lower Housatonic River Project




Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID| H3-TO08RP34-0-F005 R2-FOO9(OFFAL) R1-FOOB6(OFFAL) H3-TO04RP32-0-F006 [ H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA _COE EPA COE EPA COE EPA COE
Analyte
PAHS
1,6,7-TRIMETHYLNAPHTHALENE (ng/g) 0.4J (10) 0.5J (10) 2.5 (10) 1.4J (10) 0.4J (10)
1-METHYLNAPHTHALENE (ng/g) 1.2J (10) 1.1J (10) 2.5 (10) 3.3 (10) 0.6J (10)
1-METHYLPHENANTHRENE (ng/g) 0.5J (10) 21J (10) 3.1 (10) 1.2J (10) 0.3J (10)
2,6 DIMETHYLNAPHTHALENE (ng/g) 0.9J (10) 0.8J (10) 1.1J (10) 1.4J (10) 0.5J (10)
2-METHYLNAPHTHALENE (ng/g) 2 (10) 1.9 (10) 2.2 (10) 3.4 (10) 1J (10)
ACENAPHTHENE (ng/g) 1.3J (10) 1.1J (10) 0.7J (10) 1J (10) 0.2J (10)
ACENAPTHYLENE (ng/g) 0.4J (10) 0.3J (10) 4.6 (10) 0.9J (10) 0.3J (10)
ANTHRACENE (ng/g) 0.4J (10) 0.4J (10) 0.2J (10) 0.6J (10) 0.3J (10)
BENZO(A)ANTHRACENE (ng/g) 0.3J (10) 0.2J (10) 0.2J (10) 0.5J (10) 0.4J (10)
BENZO(A)PYRENE (ng/g) 0.4J (10) 0.2J (10) 0.6J (10) 0.3J (10) 0.5J (10)
BENZO(B)FLUORANTHENE (ng/g) 0.4J (10) 0.2J (10) 0.2J (10) 0.6J (10) 0.4J (10)
BENZO(E)PYRENE (ng/g) 0.2J (10) 0.2J (10) 0.3J (10) 0.3J (10) 0.3J (10)
BENZO(GHI)PERYLENE (ng/g) 0.3J (10) 0.2J (10) 0.1J (10) 0.3J (10) 0.6J (10)
BENZO(K)FLUORANTHENE (ng/g) 0.1J (10) 0.1J (10) 1.7U (10) 0.3J (10) 0.3J (10)
BIPHENYL (DIPHENYL) (ng/g) 2.4J (10) 2.7J (10) 3.9 (10) 4.2J (10) 1.1J (10)
C1-CHRYSENES (ng/g) 48U (10) 52U (10) 47U (10) 0.1J (10) 47U (10)
C1-DIBENZOTHIOPHENES (ng/g) 0.2J (10) 0.6J (10) 3.4 (10) 0.5J (10) 2U (10)
C1-FLUORANTHENES & PYRENES (ng/g) 0.1J (10) 0.1J (10) 0.2J (10) 0.1J (10) 0.1J (10)
C1-FLUORENES (ng/g) 0.4J (10) 3.6J (10) 10.3  (10) 4.9J (10) 2.8J (10)
C1-NAPHTHALENES (ng/g) 3.2 (10) 3J (10) 4.7 (10) 6.7 (10) 1.6J (10)
C1-PHENANTHRENES & ANTHRACENES (ng 1J (10) 4.2J (10) 22.7 (10) 21J (10) 3.5J (10)
C2-CHRYSENES (ng/g) 0.2J (10) 52U (10) 0.3J (10) 0.1J (10) 47U (10)
C2-DIBENZOTHIOPHENES (ng/g) 2U (10) 1.5J (10) 2.3 (10) 0.1J (10) 2U (10)
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 4 of 18 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID[ H3-TO08RP34-0-F005 R2-FOO9(OFFAL) R1-FOOB6(OFFAL) H3-TO04RP32-0-F006 [ H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
C2-FLUORENES (ng/g) 0.1J (10) 0.4J (10) 15 (10) 1.9J (10) 0.1J (10)
C2-NAPHTHALENES (ng/g) 2.6J (10) 2.2J (10) 9 (10) 4.8J (10) 0.7J (10)
C2-PHENANTHRENES & ANTHRACENES (ng 0.1J (10) 1J (10) 1.2J (10) 0.3J (10) 4U (10)
C3-CHRYSENES (ng/g) 0.2J (10) 52U (10) 0.2J (10) 0.1J (10) 0.1J (10)
C3-DIBENZOTHIOPHENES (ng/g) 2U (10) 1J (10) 1.5J (10) 0.1J (10) 2U (10)
C3-FLUORENES (ng/g) 0.4J (10) 0.3J (10) 14.6  (10) 0.7J (10) 1.4J (10)
C3-NAPHTHALENES (ng/g) 1.1J (10) 1.1J (10) 9.9 (10) 2.5J (10) 0.6J (10)
C3-PHENANTHRENES & ANTHRACENES (ng 0.1J (10) 0.1J (10) 0.7J (10) 0.1J (10) 4U (10)
C4-CHRYSENES (ng/g) 48U (10) 52U (10) 0.1J (10) 0.1J (10) 47U (10)
C4-NAPHTHALENES (ng/g) 0.1J (10) 0.3J (10) 2.8J (10) 0.1J (10) 51U (10)
C4-PHENANTHRENES & ANTHRACENES (ng 0.1J (10) 45U (10) 0.2J (10) 0.1J (10) 0.1J (10)
CHRYSENE (ng/g) 0.3J (10) 0.2J (10) 0.3J (10) 0.5J (10) 0.6J (10)
DIBENZO(A,H)ANTHRACENE (ng/g) 0.2J (10) 0.1J (10) 0.7U (10) 0.1J (10) 0.6J (10)
DIBENZOTHIOPHENE (ng/g) 0.3J (10) 0.2J (10) 0.7J (10) 0.4J (10) 0.2J (10)
FLUORANTHENE (ng/g) 0.8J (10) 0.5J (10) 0.6J (10) 1J (10) 0.5J (10)
FLUORENE (ng/g) 1.7J (10) 1.2J (10) 1.1J (10) 1.7J (10) 0.8J (10)
INDENO(1,2,3-C,D)PYRENE (ng/g) 0.2J (10) 0.1J (10) 0.7U (10) 0.3J (10) 0.6J (10)
NAPHTHALENE (ng/g) 5.2 (10) 4.8 (10) 4.9 (10) 14.6  (10) 4 (10)
PERYLENE (ng/g) 0.4J (10) 0.3J (10) 0.9J (10) 0.1J (10) 0.8J (10)
PHENANTHRENE (ng/g) 2.3J (10) 1.6J (10) 2.4 (10) 3.2J (10) 1.1J (10)
PYRENE (ng/g) 1.1J (10) 0.4J (10) 0.6J (10) 1.1J (10) 0.5J (10)
PAHS, Total (ng/g) 33.6 40.8 132.8 68.1 27.9
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 5 of 18 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
1 2 8 4 5

Field Sample ID| H3-TO08RP34-0-FO05 R2-FO09(OFFAL) R1-FOO6(OFFAL) H3-TO04RP32-0-F006 | H3-TO12RP39-0-F001

Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)

Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
PCB CONGENERS

PCB-1 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U _(10)

PCB-101/90 (ng/g) 4.541 (10) 0.0246 U_(10) 0.0221U_(10) 0.0422 U (10) 0.0223 U (10)
PCB-105 (ng/g) 3.052_(10) 0.053 (10) 0.124 (10) 15.903_ (10) 0.066 (10)
PCB-107 (ng/g 0.229 (10) 0.0246 U (10) 0.0221 U (10) 0.34_(10) 0.0223 U (10)
PCB-110 (ng/g 0.0225 U (10) 0.0246 U_(10) 0.645 (10) 0.0422 U (10) 0.0223 U (10)

PCB-114 (ng/g

0.0225U (10)

0.0246 U_(10)

0.0221 U (10)

0.0422 U (10)

0.0223 U (10)

PCB-118 (ng/g 3.073_(10) 0.0246 U _(10) 0.0221U_(10) 66.876 (10) 0.0223 U (10)
PCB-119 (ng/g 0.0225 U (10) 0.0246 U _(10) 0.0221U_(10) 0.0422 U _(10) 0.0223 U (10)

0.007 J (10) 0.006 J (10) 0.006 J (10) 0.029J (10) 0.0223 U (10)
PCB-128 (ng/g 0.97 (10) 0.0246 U_(10) 0.0221U_(10) 0.0422 U (10) 0.0223 U (10)
PCB-129 (ng/g 0.0225 U (10) 0.0246 U _(10) 0.0221U_(10) 0.0422 U (10) 0.0223 U (10)
PCB-130 (ng/g 0.492 (10) 0.0246 U_(10) 0.0221U_(10) 11.494 (10) 0.0223 U (10)

)
)
)
)
)
PCB-126 (ng/g)
)
)
)
)

PCB-135 (ng/g

0.0225 U (10)

0.0246 U _(10)

0.0221U_(10)

0.0422 U _(10)

0.0223 U (10)

PCB-136 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-138/160 (ng/g) 23.181_(10) 0.678 (10) 0.0221 U _(10) 67.349 (10) 1.278_ (10)
PCB-141/179 (ng/g) 2.326(10) 0.0246 U (10) 0.0221U_(10) 0.0422 U _(10) 0.0223 U (10)
PCB-146 (ng/g) 7101 (10) 0.0246 U_(10) 0.0221 U (10) 27.007__(10) 0.766 (10)
PCB-149/123 (ng/g) 2.066 (10) 0.0246 U _(10) 0.0221 U _(10) 0.0422 U _(10) 0.0223 U (10)

PCB-15 (ng/g)

0.0225 U (10)

0.0246 U (10)

0.0221 U (10)

0.0422 U (10)

0.0223 U (10)

PCB-151 (ng/g)

0.0225 U (10)

0.0246 U _(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-153/132 (ng/g) 39212 (10) 0.454 (10) 1.801_(10) 239.561  (10) 2.246 (10)
PCB-156 (ng/g) 1.391_(10) 0.0246 U (10) 0.0221 U (10) 19.83_ (10) 0.0223 U (10)
PCB-158 (ng/g) 2.462_(10) 0.0246 U_(10) 0.0221U_(10) 4.504 (10) 0.0223 U (10)
PCB-16/32 (ng/g) 0.0225 U (10) 0.0246 U_(10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-166 (ng/g) 0.0225 U (10) 0.096 (10) 0.0221U_(10) 1.903 _ (10) 0.0223 U (10)
PCB-167 (ng/g) 1.24_(10) 0.0246 U (10) 0.0221 U (10) 19.798  (10) 0.0223 U (10)
PCB-169 (ng/g) 0.042 (10) 0.005J (10) 0.008J (10) 0.03J (10) 0.0223 U (10)
PCB-170/190 (ng/g) 10.737_(10) 0.0246 U_(10) 0.0221U_(10) 134.027  (10) 0.284 (10)
PCB-171/202 (ng/g) 2.766(10) 0.0246 U_(10) 0.0221U_(10) 3.104 (10 0.0223 U (10)
PCB-172 (ng/g) 2166 (10) 0.0246 U _(10) 0.0221U_(10) 3.765 (10) 0.068 (10)
PCB-174 (ng/g) 1141 (10) 0.0246 U_(10) 0.0221 U (10) 0.683 (10) 0.0223 U (10)

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete

Page 6 of 18 FEL - Lower Housatonic River Project



Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID| H3-TO08RP34-0-FO05 R2-FO09(OFFAL) R1-FOO6(OFFAL) H3-TO04RP32-0-F006 | H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA COE EPA COE EPA COE EPA COE
Analyte
PCB-175 (ng/g) 0.463 (10) 0.113 (10) 0.085 (10) 1.206 (10) 0.095 (10)
PCB-176/137 (ng/g) 0.352 (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-177 (ng/g) 1.758 (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-178 (ng/g) 1.356 (10) 0.0246 U (10) 0.0221 U (10) 0.565 (10) 0.0223 U (10)
PCB-18/17 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-180 (ng/g) 33.587 (10) 0.653 (10) 0.458 (10) 160.511 (10) 1.193 (10)
PCB-183 (ng/g) 6.627 (10) 0.0246 U (10) 0.0221 U (10) 36.844 (10) 0.202 (10)
PCB-185 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-187 (ng/g) 40.038 (10) 0.0246 U (10) 0.0221 U (10) 154.679 (10) 1.043 (10)
PCB-189 (ng/g) 0.53 (10) 0.0246 U (10) 0.0221 U (10) 5.701 (10) 0.0223 U (10)
PCB-191 (ng/g) 0.472 (10) 0.0246 U (10) 0.0221 U (10) 3.858 (10) 0.0223 U (10)
PCB-193 (ng/g) 2.63 (10) 0.0246 U (10) 0.0221 U (10) 14.921 (10) 0.0223 U (10)
PCB-194 (ng/g) 8.164 (10) 0.0246 U (10) 0.0221 U (10) 68.913 (10) 0.21 (10)
PCB-195/208 (ng/g) 4.798 (10) 6.743 (10) 0.0221 U (10) 24.754 (10) 0.347 (10)
PCB-197 (ng/g) 0.243 (10) 0.0246 U (10) 0.0221 U (10) 0.419 (10) 0.0223 U (10)
PCB-199 (ng/g) 6.558 (10) 0.0246 U (10) 0.0221 U (10) 19.157 (10) 0.189 (10)
PCB-200 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.011J (10)
PCB-201/157/173 (ng/g) 0.475 (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-203/196 (ng/g) 8.042 (10) 0.0246 U (10) 0.0221 U (10) 66.487 (10) 0.205 (10)
PCB-205 (ng/g) 0.613 (10) 0.0246 U (10) 0.0221 U (10) 4.425 (10) 0.0223 U (10)
PCB-206 (ng/g) 1.608 (10) 0.0246 U (10) 0.0221 U (10) 10.557 (10) 0.194 (10)
PCB-207 (ng/g) 0.358 (10) 0.248 (10) 0.256 (10) 1.179 (10) 0.0223 U (10)
PCB-209 (ng/g) 0.521 (10) 0.502 (10) 0.31 (10) 1.708 (10) 0.436 (10)
PCB-22/51 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-24/27 (ng/g) 0.191 (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.12 (10)
PCB-25 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-26 (ng/g) 8.467 (10) 0.849 (10) 1.764 (10) 5.088 (10) 0.0223 U (10)
PCB-28 (ng/g) 0.0225 U (10) 0.0246 U (10) 1.68 (10) 0.0422 U (10) 0.0223 U (10)
PCB-29 (ng/g) 1.091 (10) 0.0246 U (10) 0.206 (10) 0.383 (10) 0.0223 U (10)
PCB-30 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-31 (ng/g) 0.0225 U (10) 0.0246 U (10) 1.803 (10) 0.0422 U (10) 0.0223 U (10)
PCB-33/20 (ng/g) 0.0225 U (10) 0.0246 U (10) 5.512 (10) 0.0422 U (10) 0.0223 U (10)

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete
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Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID

C-of-C Item

Field Sample ID

Sample Location: Weston (Woodlot)

Date Collected

Depth

Source

RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
1 2 3 4 5
H3-TO08RP34-0-FO05 R2-FO09(OFFAL) R1-FOO6(OFFAL) H3-TO04RP32-0-F006 | H3-TO12RP39-0-F001
RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE

Analyte

PCB-39 (ng/g)

0.0225 U (10)

0.0246 U (10)

0.0221 U _(10)

0.0422 U (10)

0.0223 U (10)

PCB-40 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-41/64 (ng/g) 0.0225 U (10) 0.0246 U_(10) 1.369 (10) 0.0422 U (10) 0.0223 U (10)
PCB-42/59/37 (ng/g) 0.0225 U (10) 0.0246 U_(10) 0.621_(10) 0.0422 U (10) 0.0223 U (10)
PCB-44 (ng/g) 0.0225 U (10) 0.0246 U _(10) 1.594 (10) 0.0422 U (10) 0.0223 U _(10)
PCB-45 (ng/g) 0.0225 U (10) 0.0246 U_(10) 0.683 (10) 0.0422 U (10) 0.0223 U (10)
PCB-46 (ng/g) 0.301_(10) 0.0246 U _(10) 0.0221 U (10) 0.532_(10) 0.0223 U (10)
PCB-47/75 (ng/g) 3.145 (10) 0.0246 U _(10) 0.946 (10) 0.0422 U (10) 0.0223 U (10)
PCB-48 (ng/ 0.0225U (10 0.0246 U (10 0.0221U (10 0.0422 U (10 0.0223U (10

(ng/9) (10) (10) (10) (10) (10)
PCB-49 (ng/g) 0.267 (10) 0.0246 U _(10) 0.0221U_(10) 0.0422 U (10) 0.0223 U (10)

PCB-52 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-53 (ng/g)

0.0225 U (10)

0.0246 U (10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-56/60 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-63 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-66 (ng/g)

0.213_(10)

0.0246 U_(10)

0.779 _(10)

0.0422 U (10)

0.0223 U (10)

0.214 (10)

0.0246 U_(10)

0.0221 U (10)

0.0422 U (10)

0.0223 U (10)

(
PCB-67 (ng/g)
PCB-69 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-7/9 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.208 (10)

0.0422 U (10)

0.0223 U (10)

PCB-70 (ng/g)

0.0225U (10)

0.0246 U_(10)

0.0221 U (10)

0.0422 U (10)

0.0223 U (10)

PCB-72 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221U_(10)

0.0422 U (10)

0.0223 U (10)

PCB-74/61 (ng/g) 0.0225U (10) 0.0246 U_(10) 0.0221U_(10) 0.508 (10) 0.0223 U (10)
PCB-77 (ng/g) 0.023 (10) 0.012J (10) 0.043 (10) 0.049 (10) 0.0223 U (10)
PCB-8/5 (ng/g) 0.0225 U (10) 0.0246 U_(10) 0.463 (10) 0.0422 U (10) 36.16 1 (10)
PCB-81 (ng/g) 0.0225 U (10) 0.001J (10) 0.002J (10) 0.012J (10) 0.005J (10)
PCB-82 (ng/g) 0.0225 U (10) 0.0246 U_(10) 0.0221U_(10) 0.0422 U (10) 0.0223 U (10)
PCB-83 (ng/g) 1.673_ (10) 0.51_(10) 0.396(10) 2.367_(10) 0.0223 U (10)
PCB-84 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-85 (ng/g) 0.0225 U (10) 0.0246 U_(10) 1127 (10) 0.0422 U (10) 0.0223 U (10)

PCB-87/115 (ng/g)

0.0225 U (10)

0.0246 U_(10)

0.0221 U (10)

0.0422 U (10)

0.0223 U (10)

PCB-91/55 (ng/g) 0.0225 U_(10) 0.0246 U_(10) 0.0221U_(10) 0.0422U_(10) 0.204 (10)
PCB-92 (ng/g) 0.0225 U_(10) 0.0246 U_(10) 0.0221U_(10) 0.0422 U_(10) 0.0223 U_(10)
PCB-95/80 (ng/g) 1.001_(10) 0.469_ (10) 0.0221U_(10) 2.046__(10) 0.447 _(10)
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 8 of 18 FEL - Lower Housatonic River Project



Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 1 2 3 4 5
Field Sample ID| H3-TO08RP34-0-FO05 R2-FO09(OFFAL) R1-FOO6(OFFAL) H3-TO04RP32-0-F006 | H3-TO12RP39-0-F001
Sample Location: Weston (Woodlot) RP34 (W-7A) R2 Reference R1 Reference RP32 (W-9A) RP39 (W-1)
Date Collected 04/03/2000 04/26/2000 04/28/2000 05/01/2000 05/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA COE EPA COE EPA COE EPA COE
Analyte
PCB-97 (ng/g) 0.0225 U (10) 0.0246 U (10) 0.0221 U (10) 0.0422 U (10) 0.0223 U (10)
PCB-99 (ng/g) 4.63 (10) 0.0246 U (10) 1.165 (10) 17.378 (10) 0.0223 U (10)
TOTAL DCB (ng/g) 0.5J (10) 0.5J (10) 0.3J (10) 1.7J (10) 0.4J (10)
TOTAL DICB (ng/g) 22.5U (10) 24.6 U (10) 0.7J (10) 422U (10) 22.3U (10)
TOTAL HPCB (ng/g) 104.6 (10) 0.8J (10) 0.5J (10) 519.9 (10) 2.9J (10)
TOTAL HXCB (ng/g) 80.4 (10) 1.2J (10) 1.8J (10) 391.4 (10) 4.5J (10)
TOTAL MCB (ng/g) 22.5U (10) 24.6 U (10) 22.1U (10) 422U (10) 22.3U (10)
TOTAL NCB (ng/g) 2J (10) 0.2J (10) 0.3J (10) 11.7J (10) 0.2J (10)
TOTAL OCB (ng/g) 28.9 (10) 6.7J (10) 22.1U (10) 184.2 (10) 1J (10)
TOTAL PECB (ng/g) 18.2J (10) 1J (10) 3.5J (10) 104.9 (10) 0.5J (10)
TOTAL TCB (ng/g) 41J (10) 24.6 U (10) 6J (10) 4.2J (10) 0.2J (10)
TOTAL TRICB (ng/g) 9.7J (10) 0.8J (10) 11J (10) 55J (10) 0.1J (10)
PCBS
AROCLOR-1242 (ng/g) 22.5U (10) 24.6 U (10) 22.1U (10) 422U (10) 22.3U (10)
AROCLOR-1248 (ng/g) 22.5U (10) 24.6 U (10) 22.1U (10) 422U (10) 22.3U (10)
AROCLOR-1254 (ng/g) 22.5U (10) 24.6 U (10) 22.1U (10) 422U (10) 22.3U (10)
AROCLOR-1260 (ng/g) 248.5 (10) 24.6 U (10) 22.1U (10) 1223.5 (10) 22.3U (10)
PCB, TOTAL (ng/g) 248.5 11.4 24 1223.5 9.8

Result Suffix Symbols:
R=Reject 0=Unvalidated

U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 9 of 18 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546

C-of-C Item 6 7 8 14 15
Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)
Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference
Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
APP IX PESTICIDES

1,2,3,4-TETRACHLOROBENZENE (ng/g) 3.443J (10) 0.471J (10) 1.659 J (10) 0.72J (10) NA
1,2,4,5-TETRACHLOROBENZENE (ng/g) 6.319 (10) 3.391J (10) 3.011  (10) 2.304J (10) NA
4,4'-DDD (ng/g) 0.623J (10) 4.237 U (10) 2.358 U (10) 0.733J (10) NA
4,4'-DDE (ng/g) 6.293 (10) 2.441J (10) 0.428J (10) 6.492 (10) NA
4,4'-DDT (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
ALDRIN (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
ALPHA-BHC (ng/g) 4.184 U (10) 4.237 U (10) 0.19J (10) 3.759 U (10) NA
ALPHA-CHLORDANE (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
BETA-BHC (ng/g) 3.092J (10) 1.857 J (10) 1.835J (10) 3.759 U (10) NA
CHLORPYRIFOS (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
CIS-NONACHLOR (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
DELTA-BHC (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
DIELDRIN (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
ENDOSULFAN Il (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
ENDRIN (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
GAMMA BHC (LINDANE) (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
GAMMA-CHLORDANE (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
HEPTACHLOR (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
HEPTACHLOR EPOXIDE (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
HEXACHLOROBENZENE (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
MIREX (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
0,P'-DDD (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
0,P'-DDE (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
O,P'-DDT (ng/g) 6.786 (10) 4.237 U (10) 2.358 U (10) 4.044 (10) NA
OXYCHLORDANE (ng/g) 4.292 (10) 0.325J (10) 0.515J (10) 0.93J (10) NA
PENTACHLOROANISOLE (ng/g) 4.184 U (10) 4.237 U (10) 0.081J (10) 3.759 U (10) NA
PENTACHLOROBENZENE (ng/g) 0.282J (10) 0.427J (10) 2.358 U (10) 0.269J (10) NA
TOXAPHENE (ng/g) 41.8U (10) 424U (10) 23.6 U (10) 37.6 U (10) NA
TRANS-NONACHLOR (ng/g) 4.184 U (10) 4.237 U (10) 2.358 U (10) 3.759 U (10) NA
APP IX PESTICIDES, Total (ng/g) 31.13 8.912 7.291 15.492 NA

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete
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Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546

C-of-C Item 6 7 8 14 15
Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)
Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference
Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
DIOXINS/FURANS

1,2,3,4,6,7,8-HPCDD (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,4,6,7,8-HPCDF (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,4,7,8,9-HPCDF (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,4,7,8-HXCDD (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,4,7,8-HXCDF (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,6,7,8-HXCDD (pg/g) 41.7U (10) 42.4U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,6,7,8-HXCDF (pg/g) 41.7U (10) 42.4U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,7,8,9-HXCDD (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,7,8,9-HXCDF (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,7,8-PECDD (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
1,2,3,7,8-PECDF (pg/g) 41.7U (10) 9.3J (10) 23.6 U (10) 18.8 U (10) NA
2,3,4,6,7,8-HXCDF (pg/g) 41.7U (10) 42.4U (10) 23.6 U (10) 18.8 U (10) NA
2,3,4,7,8-PECDF (pg/g) 41.7U (10) 424U (10) 23.6 U (10) 18.8 U (10) NA
2,3,7,8-TCDD (pg/g) 8.3 U (10) 8.5U (10) 47U (10) 3.8U (10) NA
2,3,7,8-TCDF (pg/g) 8.3U (10) 8.5U (10) 47U (10) 3.8U (10) NA
OCDD (pg/g) 83.3U (10) 84.7U (10) 47.2U (10) 37.6 U (10) NA
OCDF (pg/g) 83.3U (10) 84.7U (10) 47.2U (10) 37.6 U (10) NA
DIOXINS/FURANS, Total (pg/g) 9.3 NA

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete Page 11 of 18 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 6 7 8 14 15
Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)
Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference
Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
METALS
ALUMINUM (ug/g) 4.8J (10) 21.85 (10) 7.79 (10) NA 6.37 (10)
ARSENIC (ug/g) 0.44J (10) 0.23J (10) 0.1J (10) NA 0.36J (10)
BARIUM (ug/g) 8.45 (10) 14.55 (10) 7.49 (10) NA 5.32 (10)
BERYLLIUM (ug/g) 0.04J (10) 0.15U (10) 0.1U (10) NA 0.1U (10)
CADMIUM (ug/g) 0.19 (10) 0.17 (10) 0.25 (10) NA 0.24 (10)
CHROMIUM (ug/g) 7.83 (10) 10.3 (10) 7.29 (10) NA 3.03 (10)
COPPER (ug/g) 6.51 (10) 8.18 (10) 74.42 (10) NA 6.29 (10)
IRON (ug/g) 79.1 (10) 125.03 (10) 224.76 (10) NA 100.06 (10)
LEAD (ug/g) 0.58 J (10) 0.97 (10) 0.28J (10) NA 0.15J (10)
MAGNESIUM (ug/g) 1191.99 (10) 1688.3 (10) 1480.89 (10) NA 1100.73 (10)
MANGANESE (ug/g) 13.24 (10) 16.89 (10) 6.35 (10) NA 7.62 (10)
MERCURY (ug/g) 0.2J (10) 0.31 (10) 0.14J (10) NA 0.1J (10)
NICKEL (ug/g) 0.56 J (10) 0.74U (10) 0.52U (10) NA 0.09J (10)
SELENIUM (ug/g) 0.7J (10) 0.78 (10) 0.41J (10) NA 0.88 (10)
STRONTIUM (ug/g) 14.74 (10) 19.41 (10) 57 (10) NA 19.23 (10)
VANADIUM (ug/g) 0.35J (10) 1.07 (10) 0.89 (10) NA 0.36J (10)
ZINC (ug/g) 70.91 (10) 90.77 (10) 138.98 (10) NA 140.87 (10)
ORGANIC
PERCENT LIPIDS (GC) (%) 0.5 (10) 0.6 (10) 0.6 (10) 0.8 (10) NA
PERCENT LIPIDS (GC/MS) (%) 0.5 (10) 0.6 (10) 0.6 (10) 0.8 (10) NA
PERCENT LIPIDS (OTHER) (%) 0.5 (10) 0.6 (10) 0.6 (10) 0.8 (10) 3 (10)

Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete Page 12 of 18 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546

C-of-C Item 6 7 8 14 15
Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)
Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference
Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
PAHS

1,6,7-TRIMETHYLNAPHTHALENE (ng/g) 0.6 J (10) 0.9J (10) 0.5J (10) 0.7J (10) NA
1-METHYLNAPHTHALENE (ng/g) 1.8J (10) 2J (10) 1J (10) 2.2J (10) NA
1-METHYLPHENANTHRENE (ng/g) 1.5J (10) 0.6 J (10) 2.9 (10) 0.7J (10) NA
2,6 DIMETHYLNAPHTHALENE (ng/g) 1.4J (10) 1.4J (10) 1.1J (10) 1.4J (10) NA
2-METHYLNAPHTHALENE (ng/g) 2.9J (10) 2.9J (10) 1.7J (10) 2.7J (10) NA
ACENAPHTHENE (ng/g) 0.6 J (10) 0.3J (10) 1J (10) 0.7J (10) NA
ACENAPTHYLENE (ng/g) 0.4J (10) 1.1J (10) 0.5J (10) 0.2J (10) NA
ANTHRACENE (ng/g) 0.5J (10) 1J (10) 0.3J (10) 0.5J (10) NA
BENZO(A)ANTHRACENE (ng/g) 0.6 J (10) 1.3J (10) 0.2J (10) 0.4J (10) NA
BENZO(A)PYRENE (ng/g) 0.6 J (10) 1.4J (10) 0.3J (10) 0.4J (10) NA
BENZO(B)FLUORANTHENE (ng/g) 0.4J (10) 21J (10) 0.2J (10) 0.3J (10) NA
BENZO(E)PYRENE (ng/g) 0.4J (10) 1.1J (10) 0.2J (10) 0.2J (10) NA
BENZO(GHIPERYLENE (ng/g) 0.3J (10) 1.3J (10) 0.2J (10) 0.2J (10) NA
BENZO(K)FLUORANTHENE (ng/g) 0.2J (10) 0.8J (10) 0.1J (10) 0.1J (10) NA
BIPHENYL (DIPHENYL) (ng/g) 3.7J (10) 2.8J (10) 1.9J (10) 3.1J (10) NA
C1-CHRYSENES (ng/g) 1J (10) 1J (10) 5U (10) 79U (10) NA
C1-DIBENZOTHIOPHENES (ng/g) 0.3J (10) 0.2J (10) 0.3J (10) 0.2J (10) NA
C1-FLUORANTHENES & PYRENES (ng/g) 0.1J (10) 1.3J (10) 0.1J (10) 0.3J (10) NA
C1-FLUORENES (ng/g) 2.3J (10) 0.5J (10) 3.9J (10) 0.6 J (10) NA
C1-NAPHTHALENES (ng/g) 4.6J (10) 4.9J (10) 2.7J (10) 4.9J (10) NA
C1-PHENANTHRENES & ANTHRACENES (ng 1.9J (10) 1.8J (10) 6.2 (10) 1.4J (10) NA
C2-CHRYSENES (ng/g) 0.3J (10) 0.1J (10) 0.1J (10) 0.1J (10) NA
C2-DIBENZOTHIOPHENES (ng/g) 3.8U (10) 0.1J (10) 0.1J (10) 0.1J (10) NA

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete
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Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546

C-of-C Item 6 7 8 14 15
Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)
Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference
Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte

C2-FLUORENES (ng/g) 0.4J (10) 0.2J (10) 0.1J (10) 0.7J (10) NA
C2-NAPHTHALENES (ng/g) 3.2J (10) 3.5J (10) 2.7J (10) 3.4J (10) NA
C2-PHENANTHRENES & ANTHRACENES (ng 0.4J (10) 0.8J (10) 4.3U (10) 0.2J (10) NA
C3-CHRYSENES (ng/g) 8.8 U (10) 9U (10) 5U (10) 79U (10) NA
C3-DIBENZOTHIOPHENES (ng/g) 0.1J (10) 0.1J (10) 0.2J (10) 34U (10) NA
C3-FLUORENES (ng/g) 0.3J (10) 0.7J (10) 0.5J (10) 0.3J (10) NA
C3-NAPHTHALENES (ng/g) 1.1J (10) 1.4J (10) 0.6 J (10) 1.4J (10) NA
C3-PHENANTHRENES & ANTHRACENES (ng 76U (10) 0.3J (10) 4.3U (10) 6.8 U (10) NA
C4-CHRYSENES (ng/g) 0.2J (10) 9U (10) 5U (10) 0.1J (10) NA
C4-NAPHTHALENES (ng/g) 9.5U (10) 9.6 U (10) 0.1J (10) 0.1J (10) NA
C4-PHENANTHRENES & ANTHRACENES (ng 0.1J (10) 0.2J (10) 0.1J (10) 0.1J (10) NA
CHRYSENE (ng/g) 0.4J (10) 1.9J (10) 0.3J (10) 1.1J (10) NA
DIBENZO(A,H)ANTHRACENE (ng/g) 0.3J (10) 0.4J (10) 0.1J (10) 0.2J (10) NA
DIBENZOTHIOPHENE (ng/g) 0.3J (10) 0.3J (10) 0.2J (10) 0.4J (10) NA
FLUORANTHENE (ng/g) 0.7J (10) 2.6J (10) 0.4J (10) 0.6 J (10) NA
FLUORENE (ng/g) 1.2J (10) 2.2J (10) 1J (10) 1.8J (10) NA
INDENO(1,2,3-C,D)PYRENE (ng/g) 0.4J (10) 1.3J (10) 0.3J (10) 0.2J (10) NA
NAPHTHALENE (ng/g) 6.7J (10) 9.5 (10) 3.2J (10) 7 (10) NA
PERYLENE (ng/g) 0.1J (10) 0.4J (10) 0.3J (10) 0.4J (10) NA
PHENANTHRENE (ng/g) 2.7J (10) 2.6J (10) 1.6J (10) 24J (10) NA
PYRENE (ng/g) 0.8J (10) 2.8J (10) 0.5J (10) 0.8J (10) NA
PAHS, Total (ng/g) 45.8 62.1 37.7 42.6 NA

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete
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Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
6 7 8 14 15

Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)

Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference

Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
PCB CONGENERS

PCB-1 (ng/g) 0.0418 U (10) 0.119 (10) 1.036 (10) 0.0376 U (10) NA
PCB-101/90 (ng/g) 1.37 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-105 (ng/g) 16.212 (10) 4.776 (10) 0.147 (10) 14.418 (10) NA
PCB-107 (ng/g) 0.79 (10) 0.0424 U (10) 0.0236 U (10) 0.378 (10) NA
PCB-110 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-114 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-118 (ng/g) 64.477 (10) 20.725 (10) 0.0236 U (10) 65.983 (10) NA
PCB-119 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-126 (ng/g) 0.046 (10) 0.015J (10) 0.011J (10) 0.014J (10) NA
PCB-128 (ng/g) 0.344 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-129 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-130 (ng/g) 13.302 (10) 4.135 (10) 0.0236 U (10) 10.705 (10) NA
PCB-135 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-136 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-138/160 (ng/g) 110.088 (10) 52.725 (10) 1.293 (10) 73.119 (10) NA
PCB-141/179 (ng/g) 0.501 (10) 0.0424 U (10) 0.0236 U (10) 0.342 (10) NA
PCB-146 (ng/g) 61.976 (10) 3.667 (10) 0.0236 U (10) 27.124 (10) NA
PCB-149/123 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-15 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-151 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-153/132 (ng/g) 311.246 (10) 77.189 (10) 1.26 (10) 242.134 (10) NA
PCB-156 (ng/g) 18.663 (10) 12.425 (10) 0.0236 U (10) 18.837 (10) NA
PCB-158 (ng/g) 13.832 (10) 2.95 (10) 0.0236 U (10) 3.964 (10) NA
PCB-16/32 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-166 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.196 (10) 1.943 (10) NA
PCB-167 (ng/g) 23.107 (10) 15.697 (10) 0.0236 U (10) 19.77 (10) NA
PCB-169 (ng/g) 0.059 (10) 0.052 (10) 0.0236 U (10) 0.014J (10) NA
PCB-170/190 (ng/g) 159.194 (10) 131.063 (10) 0.261 (10) 125.741 (10) NA
PCB-171/202 (ng/g) 13.346 (10) 0.538 (10) 0.0236 U (10) 3.251 (10) NA
PCB-172 (ng/g) 7.034 (10) 0.0424 U (10) 0.0236 U (10) 3.838 (10) NA
PCB-174 (ng/g) 0.859 (10) 0.0424 U (10) 0.0236 U (10) 0.604 (10) NA

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete
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Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 6 7 8 14 15

Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)

Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference

Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte

PCB-175 (ng/g) 2.733 (10) 0.294 (10) 0.137 (10) 1.091 (10) NA
PCB-176/137 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-177 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-178 (ng/g) 1.587 (10) 0.0424 U (10) 0.0236 U (10) 0.614 (10) NA
PCB-18/17 (ng/g) 0.825 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-180 (ng/g) 195.561 (10) 144.36 (10) 1.056 (10) 167.952 (10) NA
PCB-183 (ng/g) 80.026 (10) 12.815 (10) 0.0236 U (10) 35.934 (10) NA
PCB-185 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-187 (ng/g) 141.952 (10) 12.14 (10) 0.318 (10) 154.005 (10) NA
PCB-189 (ng/g) 5.701 (10) 5.562 (10) 0.0236 U (10) 5.767 (10) NA
PCB-191 (ng/g) 8.974 (10) 4.886 (10) 0.0236 U (10) 3.866 (10) NA
PCB-193 (ng/g) 30.166 (10) 0.0424 U (10) 0.0236 U (10) 14.715 (10) NA
PCB-194 (ng/g) 71.261 (10) 82.37 (10) 0.169 (10) 67.485 (10) NA
PCB-195/208 (ng/g) 32.581 (10) 24.498 (10) 13.202 (10) 23.824 (10) NA
PCB-197 (ng/g) 0.941 (10) 0.0424 U (10) 0.0236 U (10) 0.472 (10) NA
PCB-199 (ng/g) 35.994 (10) 2.15 (10) 0.0236 U (10) 18.732 (10) NA
PCB-200 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-201/157/173 (ng/g) 0.891 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-203/196 (ng/g) 86.143 (10) 71.305 (10) 0.0236 U (10) 64.702 (10) NA
PCB-205 (ng/g) 5.277 (10) 5.318 (10) 0.0236 U (10) 4.326 (10) NA
PCB-206 (ng/g) 11.119 (10) 11.149 (10) 0.0236 U (10) 10.44 (10) NA
PCB-207 (ng/g) 1.218 (10) 0.915 (10) 0.272 (10) 1.155 (10) NA
PCB-209 (ng/g) 1.351 (10) 1.362 (10) 0.438 (10) 1.489 (10) NA
PCB-22/51 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-24/27 (ng/g) 2.402 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-25 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-26 (ng/g) 101.295 (10) 1.861 (10) 0.8 (10) 7.605 (10) NA
PCB-28 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-29 (ng/g) 11.616 (10) 0.0424 U (10) 0.0236 U (10) 1.063 (10) NA
PCB-30 (ng/g) 0.854 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-31 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-33/20 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.501 (10) 0.0376 U (10) NA

Result Suffix Symbols:

R=Reject 0=Unvalidated

U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete
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Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546
C-of-C Item 6 7 8 14 15

Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)

Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference

Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte

PCB-39 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-40 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-41/64 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-42/59/37 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-44 (ng/g) 0.0418 U (10) 0.618 (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-45 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-46 (ng/g) 3.375 (10) 0.0424 U (10) 0.0236 U (10) 0.31 (10) NA
PCB-47/75 (ng/g) 7.299 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-48 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-49 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-52 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-53 (ng/g) 0.598 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-56/60 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-63 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-66 (ng/g) 0.113 (10) 1.562 (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-67 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-69 (ng/g) 0.443 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-7/9 (ng/g) 1.286 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-70 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-72 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-74/61 (ng/g) 1.314 (10) 0.0424 U (10) 0.0236 U (10) 0.457 (10) NA
PCB-77 (ng/g) 0.119 (10) 0.0424 U (10) 0.007J (10) 0.116 (10) NA
PCB-8/5 (ng/g) 0.799 (10) 0.0424 U (10) 32.258 1 (10) 0.0376 U (10) NA
PCB-81 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.005J (10) 0.08 (10) NA
PCB-82 (ng/g) 1.101 (10) 0.0424 U (10) 1.622 (10) 0.0376 U (10) NA
PCB-83 (ng/g) 43.875 (10) 0.58 (10) 0.36 (10) 1.943 (10) NA
PCB-84 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-85 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-87/115 (ng/g) 0.519 (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-91/55 (ng/g) 0.0418 U (10) 0.584 (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-92 (ng/g) 0.0418 U (10) 0.0424 U (10) 0.0236 U (10) 0.0376 U (10) NA
PCB-95/80 (ng/g) 6.824 (10) 0.0424 U (10) 0.616 (10) 1.575 (10) NA

Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated

11=Completeness Check Complete
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Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

J=Estimated

C-of-C ID RFW0002546 RFW0002546 RFW0002546 RFW0002546 RFW0002546

C-of-C Item 6 7 8 14 15
Field Sample ID| H3-TO10RP37-0-FO09 | H3-TO10RP37-0-F005 R3-FOO3(OFFAL) H3-TO04RP32-1-FO06 R1-FOO6(OFFAL)
Sample Location: Weston (Woodlot)| RP37 (EW-3) RP37 (EW-3) R3 Reference RP32 (W-9A) R1 Reference
Date Collected 05/05/2000 05/10/2000 05/18/2000 05/01/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA COE EPA COE EPA COE EPA COE EPA COE
Analyte
PCB-97 (ng/g) 0.0418 U (10) 0.0424 U (10) 2.188 (10) 0.0376 U (10) NA
PCB-99 (ng/g) 48.523 (10) 4.305 (10) 0.0236 U (10) 16.98 (10) NA
TOTAL DCB (ng/g) 1.4J (10) 1.4J (10) 0.4J (10) 1.5J (10) NA
TOTAL DICB (ng/g) 21J (10) 424U (10) 23.6 U (10) 37.6U (10) NA
TOTAL HPCB (ng/g) 647.1 (10) 311.7 (10) 1.8J (10) 517.4 (10) NA
TOTAL HXCB (ng/g) 553.1 (10) 168.8 (10) 2.9J (10) 398.4 (10) NA
TOTAL MCB (ng/g) 418U (10) 0.1J (10) 1J (10) 37.6 U (10) NA
TOTAL NCB (ng/g) 12.3J (10) 12.1J (10) 0.3J (10) 11.6J (10) NA
TOTAL OCB (ng/g) 233.1 (10) 185.6 (10) 13.4J (10) 179.5 (10) NA
TOTAL PECB (ng/g) 183.7 (10) 30.4J (10) 4.9J (10) 101.3 (10) NA
TOTAL TCB (ng/g) 17J (10) 3.5J (10) 23.6 U (10) 3.8J (10) NA
TOTAL TRICB (ng/g) 117 (10) 1.9J (10) 1.3J (10) 8.7J (10) NA
PCBS

AROCLOR-1242 (ng/g) 418U (10) 424U (10) 23.6 U (10) 37.6 U (10) NA
AROCLOR-1248 (ng/g) 41.8U (10) 424U (10) 23.6 U (10) 37.6 U (10) NA
AROCLOR-1254 (ng/g) 41.8U (10) 424U (10) 23.6 U (10) 37.6 U (10) NA
AROCLOR-1260 (ng/g) 1766.8 (10) 715.4 (10) 23.6 U (10) 12221 (10) NA
PCB, TOTAL (ng/g) 1766.8 715.4 26 1222.1 NA

Result Suffix Symbols:
R=Reject
U=Undetected 10=Validated
11=Completeness Check Complete

0=Unvalidated
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Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002542 RFW0002542 RFW0002542 RFW0002542 RFW0002542
C-of-C Item 1 2 3 4 5
Field Sample ID R3-F001(OVARY) R3-FO02(OVARY) R3-FO03(OVARY) R3-FO02(OFFAL) R3-FO01(OFFAL)
Sample Location: Weston (Woodlot) R3 Reference R3 Reference R3 Reference R3 Reference R3 Reference
Date Collected 05/18/2000 05/18/2000 05/18/2000 05/18/2000 05/18/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 6.3 (11) 6.7 (11) 8.2 (11) 0.7 (11) 04 (11)
PCBS
AROCLOR-1242 (ng/g) 442U (11) 46.7U (11) 441U (11) 358U (11) 372U (11)
AROCLOR-1248 (ng/g) 442U (11) 46.7U (11) 441U (11) 358U (11) 372U (11)
AROCLOR-1254 (ng/g) 442U (11) 46.7U (11) 441U (11) 358U (11) 372U (11)
AROCLOR-1260 (ng/g) 442U (11) 46.7U (11) 441U (11) 358U (11) 372U (11)
PCB, TOTAL (ng/g) 21.9 241 27 12.7 6
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 1 of 11 FEL - Lower Housatonic River Project



Appendix C

COC Test Results
Tissue Samples

RANA pipiens Study 2000

C-of-C ID RFW0002542 RFW0002542 RFW0002542 RFW0002542 RFW0002542
C-of-C Item 6 7 8 11 12
Field Sample ID R3-C001 H3-TAO8RP34-0-EM01 [ H3-TA12RP39-0-EMO01 | H3-TV08RP34-0-FO05 | H3-TVO08RP34-0-F006
Sample Location: Weston (Woodlot) R3 Reference RP34 (W-7A) RP39 (W-1) RP34 (W-7A) RP34 (W-7A)
Date Collected 05/18/2000 05/22/2000 05/23/2000 04/03/2000 04/03/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 1.6 (11) 0.1 (11) 01U (11) 7 (1) 58 (11)
PCBS
AROCLOR-1242 (ng/g) 488U (11) 1754 U (11) 400U (11) 459U (11) 422U (11)
AROCLOR-1248 (ng/g) 488U (11) 1754 U (11) 400U (11) 459U (11) 422U (11)
AROCLOR-1254 (ng/g) 488U (11) 1754 U (11) 400U (11) 459U (11) 422U (11)
AROCLOR-1260 (ng/g) 488U (11) 1104.8  (11) 400U (11) 1631.9 (11) 26806.4 (11)
PCB, TOTAL (ng/g) 13.6 1104.8 49.2 1631.9 26806.4
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 2 of 11 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002542 RFW0002542 RFW0002542 RFW0002545 RFW0002545
C-of-C Item 13 14 21 7 16
Field Sample ID| H3-TO08RP34-0-FO06 | H3-TAO8RP34-0-C001 | H3-TVO8RP34-1-F006 | H3-TA12RP39-0-C001 R2-FO09(OVARY)
Sample Location: Weston (Woodlot) RP34 (W-7A) RP34 (W-7A) RP34 (W-7A) RP39 (W-1) R2 Reference
Date Collected 04/03/2000 04/03/2000 04/03/2000 04/19/2000 04/26/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA _COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 0.3 (11) 19 (11) 57 (11) 04 (11) 3.6 (11)
PCBS
AROCLOR-1242 (ng/g) 435U (11) 463U (11) 40.3U (11) 324U (11) 415U (11)
AROCLOR-1248 (ng/g) 435U (11) 463U (11) 403U (11) 324U (11) 415U (11)
AROCLOR-1254 (ng/g) 435U (11) 463U (11) 403U (11) 324U (11) 415U (11)
AROCLOR-1260 (ng/g) 2562.5 (11) 2113.8  (11) 23876.1  (11) 154.4 (11) 415U (11)
PCB, TOTAL (ng/g) 2562.5 2113.8 23876.1 154.4 7.8
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 3 of 11 FEL - Lower Housatonic River Project




Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002545 RFW0002545 RFW0002545 RFW0002545 RFW0002548
C-of-C Item 17 18 19 20 4
Field Sample ID R2-FO12(OVARY) R2-FO12(OFFAL) R1-FOO1(OFFAL) H3-TA12RP39-1-C001 R4-EM01-00-C1
Sample Location: Weston (Woodlot)| R2 Reference R2 Reference R1 Reference RP39 (W-1) R4 Reference
Date Collected 04/26/2000 04/26/2000 04/28/2000 04/19/2000 11/13/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 11.2 (11) 04 (11) 0.5 (11) 0.5 (11) 0.58 (11)
PCBS
AROCLOR-1242 (ng/g) 581U (11) 39.2U (11) 39.7U (11) 483U (11) 303U (11)
AROCLOR-1248 (ng/g) 581U (11) 39.2U (11) 39.7U (11) 483U (11) 303U (11)
AROCLOR-1254 (ng/g) 581U (11) 39.2U (11) 39.7U (11) 483U (11) 303U (11)
AROCLOR-1260 (ng/g) 581U (11) 39.2U (11) 39.7U (11) 483U (11) 303U (11)
PCB, TOTAL (ng/g) 14.9 1.2 2 171.3 3.5
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 4 of 11 FEL - Lower Housatonic River Project



Appendix C
RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002548 RFW0002548 RFW0002550 RFW0002550 RFW0002550
C-of-C Item 5 6 1 3 4
Field Sample ID R4-EM01-40-E1 R4-EM01-40-S1 R2-C001 R1-F001-00-C1 R1-F001-00-C2
Sample Location: Weston (Woodlot)| R4 Reference R4 Reference R2 Reference R1 Reference R1 Reference
Date Collected 11/13/2000 11/13/2000 04/26/2000 04/28/2000 04/28/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 0.3 (11) 04 (11) 1.8 (11) 01U (11) 26 (11)
PCBS
AROCLOR-1242 (ng/g) 1786 U (11) 135.1U (11) 34U (11) 119U (11) 270.3U (11)
AROCLOR-1248 (ng/g) 1786 U (11) 135.1U (11) 34U (11) 119U (11) 270.3U (11)
AROCLOR-1254 (ng/g) 1786 U (11) 110.2J (11) 34U (11) 119U (11) 270.3U (11)
AROCLOR-1260 (ng/g) 1786 U (11) 440.8 (11) 34U (11) 119U (11) 270.3U (11)
PCB, TOTAL (ng/g) 6.5 551 28 421 67.6
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 5 of 11 FEL - Lower Housatonic River Project



Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002550 RFW0002550 RFW0002550 RFW0002550 RFW0002550
C-of-C Item 5 6 7 8 9
Field Sample ID R1-F001-33-E1 R1-FO01(OVARY) R1-FOO06(OVARY) R1-C001 H3-TA04RP33-0-C001
Sample Location: Weston (Woodlot) R1 Reference R1 Reference R1 Reference R1 Reference RP33 (W-8)
Date Collected 04/28/2000 04/28/2000 04/28/2000 04/28/2000 04/30/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 01U (11) 22 (11) 1.2 (11) 1.6 (11) 1.6 (11)
PCBS
AROCLOR-1242 (ng/g) 476.2U (11) 435U (11) 133.3U (11) 415U (11) 347U (11)
AROCLOR-1248 (ng/g) 476.2U (11) 435U (11) 133.3U (11) 415U (11) 347U (11)
AROCLOR-1254 (ng/g) 37.3J (11) 435U (11) 133.3U (11) 415U (11) 347U (11)
AROCLOR-1260 (ng/g) 335.8J (11) 435U (11) 133.3U (11) 415U (11) 5387.6  (11)
PCB, TOTAL (ng/g) 373.1 31.2 40.9 35.5 5387.6
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 6 of 11 FEL - Lower Housatonic River Project



Appendix C
RANA pipiens Study 2000
COC Test Results

Tissue Samples

C-of-C ID RFW0002550 RFW0002550 RFW0002550 RFW0002550 RFW0002550
C-of-C Item 10 11 12 13 14
Field Sample ID| H3-TV04RP32-0-F003 | H3-TV04RP32-0-FO06 | H3-TO04RP32-0-F003 | H3-TA04RP32-0-C001 | H3-TA10RP37-0-C001
Sample Location: Weston (Woodlot) RP32 (W-9A) RP32 (W-9A) RP32 (W-9A) RP32 (W-9A) RP37 (EW-3)
Date Collected 05/01/2000 05/01/2000 05/01/2000 05/01/2000 05/01/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA _COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 35.7 (11) 01U (11) 1.7 (1) 1.6 (11) 1.7 (1)
PCBS
AROCLOR-1242 (ng/g) 196.1U (11) 303U (11) 41U (11) 267U (11) 30.8U (11)
AROCLOR-1248 (ng/g) 196.1U (11) 28.3J (11) 41U (11) 267U (11) 308U (11)
AROCLOR-1254 (ng/g) 196.1U (11) 303U (11) 41U (11) 267U (11) 30.8U (11)
AROCLOR-1260 (ng/g) 45085.9 (11) 536.8 (11) 1259.5 (11) 3586.9 (11) 4264.8 (11)
PCB, TOTAL (ng/g) 45085.9 565 1259.5 3586.9 4264.8
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 7 of 11 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000
COC Test Results

Tissue Samples

C-of-C ID RFW0002550 RFW0002550 RFW0002550 RFW0002550 RFW0002551
C-of-C Item 15 16 17 20 1
Field Sample ID| H3-TVO8RP35-0-F003 | H3-TAO8RP35-0-C001 | H3-TA10RP36-0-C001 | H3-TO04RP32-1-F003 | H3-TO08RP35-0-F003
Sample Location: Weston (Woodlot)| RP35 (W-6) RP35 (W-6) RP36 (W-4) RP32 (W-9A) RP35 (W-6)
Date Collected 05/02/2000 05/03/2000 05/05/2000 05/01/2000 05/02/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 25 (11) 1.3 (1) 1 (1) 1.6 (11) 0.8 (11)
PCBS
AROCLOR-1242 (ng/g) 51U (11) 35U (11) 427U (11) 457U (11) 42U (11)
AROCLOR-1248 (ng/g) 51U (11) 35U (11) 427U (11) 457U (11) 42U (11)
AROCLOR-1254 (ng/g) 51U (11) 35U (11) 427U (11) 457U (11) 42U (11)
AROCLOR-1260 (ng/g) 94771 (11) 1755.3  (11) 343.3 (11) 1500.1  (11) 386.4 (11)
PCB, TOTAL (ng/g) 9477.1 1755.3 343.3 1500.1 386.4
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 8 of 11 FEL - Lower Housatonic River Project



Appendix C

RANA pipiens Study 2000

COC Test Results
Tissue Samples

C-of-C ID RFW0002551 RFW0002551 RFW0002551 RFW0002551 RFW0002551
C-of-C Item 2 3 4 5 6
Field Sample ID| H3-TA12RP38-0-C001 | H3-TV12RP39-0-F001 | H3-TV12RP39-0-FO08 | H3-TO12RP39-0-F008 | H3-TV10RP37-0-F009
Sample Location: Weston (Woodlot) RP38 (E-1) RP39 (W-1) RP39 (W-1) RP39 (W-1) RP37 (EW-3)
Date Collected 05/02/2000 05/03/2000 05/04/2000 05/04/2000 05/05/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 1.3 (1) 141 (11) 1.6 (11) 0.7 (11) 04 (11)
PCBS
AROCLOR-1242 (ng/g) 385U (11) 461U (11) 1428.6 U (11) 373U (11) 555.6 U (11)
AROCLOR-1248 (ng/g) 385U (11) 461U (11) 1428.6 U (11) 37.3U (11) 555.6 U (11)
AROCLOR-1254 (ng/g) 385U (11) 461U (11) 1428.6 U (11) 373U (11) 555.6 U (11)
AROCLOR-1260 (ng/g) 3085.4 (11) 2404 (11) 290.9J (11) 373U (11) 5612.7  (11)
PCB, TOTAL (ng/g) 3085.4 240.4 290.9 25 5612.7
Field Sample ID Symbols:
R=Reference Specimen
F=Female
EM=Egg Mass, Phase |
MM=Metamorph, Phase |
MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI
Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 9 of 11 FEL - Lower Housatonic River Project




Appendix C
RANA pipiens Study 2000
COC Test Results
Tissue Samples

C-of-C ID RFW0002551 RFW0002551 RFW0002551 RFW0002551 RFW0002551
C-of-C Item 7 8 10 11 12
Field Sample ID| H3-TA0O8RP35-0-TP01 | H3-TA10RP36-0-EM02 | H3-TA10RP37-0-TP01 | H3-TV10RP37-0-F005 | H3-TAO3RP31-0-F001
Sample Location: Weston (Woodlot) RP35 (W-6) RP36 (W-4) RP37 (EW-3) RP37 (EW-3) RP31 (E-5)
Date Collected 05/08/2000 05/08/2000 05/09/2000 05/10/2000 05/10/2000
Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0
Source EPA_COE EPA_COE EPA_COE EPA_COE EPA_COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 01 (11) 1.7 (1) 29 (11) 04 (11) 0.6 (11)
PCBS
AROCLOR-1242 (ng/g) 2326 U (11) 1111.1U (11) 125U (11) 588.2U (11) 40U (11)
AROCLOR-1248 (ng/g) 2326 U (11) 1111.1U (11) 47.9J (11) 588.2U (11) 40U (11)
AROCLOR-1254 (ng/g) 2326 U (11) 1111.1U (11) 479.5 (11) 588.2U (11) 40U (11)
AROCLOR-1260 (ng/g) 675.8 (11) 1429.8 (11) 431.5 (11) 415.4J (11) 1308.2 (11)
PCB, TOTAL (ng/g) 675.8 1429.8 959 415.4 1308.2

Field Sample ID Symbols:

R=Reference Specimen

F=Female

EM=Egg Mass, Phase |

MM=Metamorph, Phase |

MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI

Result Suffix Symbols:
R=Reject 0=Unvalidated

U=Undetected 10=Validated
J=Estimated 11=Completeness Check Complete Page 10 of 11 FEL - Lower Housatonic River Project



Appendix C

Result Suffix Symbols:
R=Reject 0=Unvalidated
U=Undetected 10=Validated

J=Estimated 11=Completeness Check Complete

RANA pipiens Study 2000
COC Test Results

Tissue Samples

C-of-C ID RFW0002551
C-of-C Item 19
Field Sample ID| H3-TA0O3RP31-1-F001
Sample Location: Weston (Woodlot)| RP31 (E-5)
Date Collected 05/10/2000
Depth 0.0-0.0
Source EPA COE
Analyte
ORGANIC
PERCENT LIPIDS (GC) (%) 0.5 (11)
PCBS
AROCLOR-1242 (ng/g) 424U (11)
AROCLOR-1248 (ng/g) 424U (11)
AROCLOR-1254 (ng/g) 424U (11)
AROCLOR-1260 (ng/g) 1161.1  (11)
PCB, TOTAL (ng/g) 1161.1

Field Sample ID Symbols:

R=Reference Specimen

F=Female

EM=Egg Mass, Phase |

MM=Metamorph, Phase |

MC=Metamorph, Crossover Study, Phase |
TP=Tadpole Larvae, Phase Il
C=Metamorph Composite, Phase IlI

Page 11 of 11
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Reproductive Specimens Inventory List

Reproductive Data:
Female Assessment
Male Assessment
Correlation Plots
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Appendix D

HOUSATONIC RIVER PROJECT
RANA pipiens REPRODUCTIVE STUDY 2000
SAMPLE TRACKING INVENTORY

SITE E-5 (TARGET LOC